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Does Mr. H. P. Brown Find Such 
Methods Necessary ? 

We have received the following commu- 
nication from a responsible party at Roch- 
ester, N. Y., who also states that the mayor 
of that city endorses the refutation : 

On page 85 of H. P. Brown’s “ Electric 
Distribution of Light, Heat and Power,” he 
states that three men were killed by grounded 
pulsating current circuits in Rochester, N.Y. 
This statement is not true; there never has 
been anyone killed by a current of any kind 
in this city. 

Yours respectfully, 
‘* DYNAMO.” 


Rochester, N. Y., Aug. 12, 1889. 
oe — 
The seonienes Interests and Electric 
Lighting. 


The following letters were received by the 
committee on insurance of the Electric Light 
Association too late to incorporate in Chair- 
man Alexander’s report : 

The efforts of your association to reduce 
the hazard of electric light wires to a mini- 
mum will meet with hearty co-operation of 
the [owa Union of Underwriters. Our or- 
ganization is such that but few of our laws 
or rules are absolutely mandatory, so that I 
doubt if we can be of much benefit to your 
association, further than to lend it our influ- 
ence and to request compliance with your 
rul All of which would possibly be 
gladly granted if properly presented to our 
members, Personally I shall probably be 
glad to assist youin any wayIcan. Yours 
very truly, H. N. Woon, 

Prest. lowa Union of Underwriters. 

New York, August 3. 


Replying to your circular Ist May, marked 
ond communication,” first of which I 
did not receive, this Association will most 
willingly assist and co-operate with any elec- 
tric light association with a view of harmoniz- 
ing the two interests and diminishing the fire 
hazard. We will gladly do anything to ele- 
vate the standard of employés engaged in 
electric light installation and material used. 
At present in Canada a rigid inspection is in- 
sisted on by the insurance companies and 
permits issued before lights can be used. 
Enclosed herewith certificate form, also by 
same mail I send copy of rulesand regulations 
of the Association. Yours very truly, 
Rospert McLgan, 

Canadian Fire Underwriters’ 

Association. 
Aug. 3. 


Secretary ( 


Toronto, 


I am in receipt ‘of your second circular 
communication of May 1st last with refer- 
ence to the formation of electric exchanges 
in the western country in accordance with 
the views expressed in your circular letter. 

Our association meets some time in the 
early part of next month. The correct date 
you will see published in the insurance 
journals within the next few weeks, when it 
may be well for one of your officers to appear 
before the Association and give a personal 
explanation of the workings of such an 
organization as you desire to establish and 
the benefits which would accrue to the 
underwriters. 

"he insurance companies are always ready 
to encourage anything looking to the reduc- 
tion of the loss ratio, and, if the plan you 
propose seems feasible they, no doubt, will 
take favorable action on it. 

Yours truly, 
J. C. GRIFFITH, 
Secretary Fire Underwriters’ Association of 
the Northwest. 
Milwaukee, August 3. 





** The committee of aldermen of Mil. 
waukee, who have been investigating electric 
railways, return home filled with love for 
electricity, and pronounce the electric motor 


Cooking by Electricity, 

The Hotel Bernina at Samaden, Switzer- 
land, has for some time been lighted by elec- 
tricity, power being supplied from a water- 
fail. As during the day this power is not 
required for lighting, and is, therefore, run- 
to waste, the proprietor of the hotel has 
hit upon the idea of utilizing the current for 
cooking when it is not required for lighting, 
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and an experimental cooking apparatus has 
been constructed. This contains German 
silver resistance coils, which are brought to 
a red heat by the current, and it has been 
found possible to perform all the ordinary 
cooking operations in a range fitted with a 
series of such coils. 

—~-- 
Electric Weighing Machine. 


Mr. William Snelgrove has invented an 
electric weighing machine which he has sent 
to the Paris exhibition. It is operated and 
controlled by the current of a small constant 
battery concealed in the base. The machine 
is of the knife-edge lever type, and is pro- 
vided with three movable poises or slides. 











Postage on Graphophone Cylinders. 

The invention of the phcnograph and 
graphophone having given rise to a rather 
knotty question concerning the proper class- 
ification as mai] matter of the cylinders 
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used for the reproduction of the messages 
given forth by those instruments, the mat- 
ter was referred to the Assistant Attorney- 
General for the post office department, who 
has decided that, being ‘‘ personal commu- 
nications,” they are subject to postage at 
letter rates—two cents per ounce or fraction 
thereof. 
— 

* * One of the most convincing argu- 
ments in favor of using electricity for the 
propulsion of street cars is the fact that 
nearly every railroad which has operated 
electric cars upon a reliable system, for some 
time, has ordered additional number of cars. 
Among these railroads may be mentioned 
those at Wilkesbarre, Pa.; Wilmington, 

el. ; Richmond, Va. ; Cleveland, O. ; Read- 
ing, Pa.; Atlantic City, N. J.; St. Joseph, 


| Mo., and a number of others. We under- 
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As the goods to be weighed are placed on 
the platform these poises automatically start 
and travel backward and forward on the 
steelyard until they exactly balance the 
goods ; the correct weight is then shown by 


the machine in a single group of figures. 
When the goods are removed from the plat- 
form all the poises automatically return to 
zero, the last one breaking the battery circuit 
and preventing any waste of current.—Hlec- 
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for street car purposes a great success. 


1. 


stand that the street railroad which has been 

in operation upon the Sprague system in 
Akron, O., for about six months, and has 
been carrying large numbers of passengers, 
has lately ordered 20 additional motors for 
the equipment of its Toad. 





The Daft system has been adopted by the 
Bloomington and Normal street railway, in 
the equipment of their 13-mile road with 
electric motors. The road is now operated 
by horse power, 





Incandescent Lamps. 


E. Z. BURNS, E.M. 


The use of incandescent electric lamps is 
so extensive that a knowledge of the re 
quirements which a good lamp should fulfill, 
as well as an knowledge of some of the 
methods of determining the excellence of the 
lamp, should be far more general than at 
present. It is a fact to be regretted that the 
purchaser in a majority of cases is mentally 
blindfolded by the agent in adopting any 
particular kind of lamp, and it is but fair 
to the agent to admit that the mental dark- 
ness is not always entirely on the part of the 
purchaser. This mutual condition of pur- 
chaser and agent arises largely in giving to 
the word “ efficiency” a different meaning 
from that popularly understood. In other 
words, as pointed out by J. W. Howell in 
the Electrical Engineer for May, 1888, and 
also in the Phil. Mag. for April, 1885, an 
incandescent lamp of ‘‘ high efficiency” may 
be a poor Jamp, while a lamp of ‘‘ low effi- 
ciency ” may be a good lamp. This will be 
more apparent from a study of the curve 
shown in Fig..1. In this lamp the candle- 
power was varied from 3.46 to 53 by a 
change of potential of about 25 volts, and 
it will be seen that it has an efficiency all the 
way from 10.3 up to 1.9. Nor is this all, 
for it will also be seen that while the life 
of the Jamp at an efficiency of 5.1 is about 
20,000 hours, it decreases very rapidly as 
the efficiency increases till, at an efficiency 
of 8, it has a life of only about 800 hours, 
and at 1.8 a life of only a few hours. Hence 
the excellence of a lamp is not expressed by 
the efficiency alone, but by the efficiency 
modified by the life. Then, too, as ordi- 
narily employed, one is left in ignorance as to 
whether horizontal or spherical candle-power 
has been used in computing the efficiency. 
Since the electrical energy is dissipated in 
several ways, principally as heat and light, 
a true expression for the efficiency would be 
the ratio of the energy utilized in producing 
light to the the total energy expended in the 
lamp; so that the efficiency as ordinarily 
used leads not only to the misconception 
pointed out above, but is technically wrong. 

In the following article it is proposed to 
discuss the characteristics of a few of the 
leading classes of lamps, together with the 
most important methods of examination to 
which they may be subjected to bring out 
their merits and demerits. 

Taking for the basis of classification the 
filament, a division may be made as fol- 
lows: 

ist. Lamps, the filaments of which are 
derived from natural material, such as 
baimnboo. 

2d. Lamps, the filaments of which are 
derived from artificial material which is it- 
self made up of fibrous material such as 
silk thread or paper. 

3. Lamps, the filaments of which are 
derived from artificial material in a structure- 
less condition, such as ‘‘ Tamidine.” 

The base on which the glass bulb is 
mounted and the method of connecting the 
base with the socket are important factors 
in the value of a lamp. I will, however, 
state only a few general requirements which 
should be fulfilled in these parts. The base 
in all cases should be firmly cemented to the 
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bulb. Of course, this largely depends on 
the cementing material which should not 
only adhere firmly to the glass, but should 
not crumble with age. 

The method of connecting the base with 
the socket should be such that the lamp may 
be easily replaced with no danger cf a short 
circuit, and the device for bringing the poles 
of the socket in contact with the poles of 
the base should be of such a nature as to in- 
sure at all times good contact. The pules of 
the socket and the poles of the base should 
be thoroughly insulated from the exterior 
brass shells. The method of making the ex- 
terior shells serve the purpose of one of the 
terminals cannot be too strongly condemned, 
if for no other reason, simply on account of 
the danger of shock to the person replacing 
the lamb. Further, the catch for holding 
the lamp should be such as to render it im- 
possible for the lamp to jar itself free and 
fall. 

If the different companies had not quite 
generally practiced a method of exclusion 
with reference to the methods of connecting 
the filament with the platinum wire, as at B, 
Fig. 2, all practicaliy arriviag at the same 
result, it would seem necessary to speak with 
considerable detail as tothe construction of 
this particular part of thelamp. No other 
part of the filament is subjected to such 
severe conditions. At this point the ten- 
dency to are from pole to pole isa maximum, 
as well as the mechanical strain due to the 
weight of the filament and tointernal stress. 
Therefore it would seem that the fcellowing 
are some of the conditions which should be 
fulfilled : 

Ist. Perfect contact must be established 
between the platinum wire and the filament. 

2d. Whatever the material may be which 
actsas the intermediate body between the 
filament and the wire, it should have a co- 
efficient of expansion and contraction very 
nearly that of the filament. 

3d. The intermediate body should not 
volatilize at any temperature to which it 
may be subjected. 

The examination to which the filament 
should be subjected will be brought to light 
more Clearly perhaps by a consideration of 
the work it hasto perform. When the lamp 
is put in circuit it is heated suddenly toa 
very high temperature, always above a red 
heat, and when the current is switched off 
the filament cools quite as sudderly to the 
temperature of the surrounding air, and this 
process is repeated day after day, and often 
several times each day. It needs no demon- 
stration to show that this oft repeated heat- 
ing and cooling must prove a very severe 
strain on the filament. Nor is this the only 
strain to which the filament is subjected, for 
in some classes of lamps, in order to distri- 
bute the light more equally in all directions, 
a half twist is given to the filament before 
mounting it on the glass stem which causes 
it to assume the form shown in Fig.2. The 
normal form of this filament is that shown 
in Fig. 3, so that, at the outset, the filament 
is subjected toa mechanical strain of a half 
revolution, when in a large precentage of 
cases it would break at a whole revolution. 
It does not follow, however, that the filament 
having the form shown in Fig. 3 is not in a 
strained condition, for the normal form of 
these filaments may be with the ends con- 
siderably further apart.giving them more of 
a V form. In many. if not all of these cases 
of initial strain, the stress is aggravated 
rather than relieved by the passage of the 
current. y 

From these considerations it is evident that 
of any two lamps whose filaments are under 
the same initial strain, one of the deciding 
elements of merit will be its tensile and tor- 
sional strength, and of any two lamps whose 
filaments have the same tensile and torsional 
strength, the deciding element of merit will 
be the amount of initial stress. 

It is not a diflicult matter to decide as to 
the relative tensile and torsional strength of 
different classes of filaments, as there is such 
a wide variation. This variation may be 
distinguished even by so rough a test as 
taking the filament in the two hands, and 
being careful to keep it in the same horizon- 
tal plane, pulling till it breaks ; also for tor- 
sional strength, taking the filament as before 





and being careful to maintain a uniform 
longitudinal strain, revolving one end of the 
filament, noting the number of turns and 
fraction of a turn at the time of rupture. 
As to the initial strain, it will manifest itself 
in any lamp the filament of which has been 
accidentally broken, by a tendency of the 
ends at the point of rupture to separate. 
The microscope should be made use of in 
examining the structural condition of the 
filament, and for this purpose a filament | 
must be removed from the bulb and mounted | 
ov a glass slide. In order to remove the | 
filament from a lamp, file across the sealed 
end A, Fig. 2, till the extremity cracks off. 
The end may then be filed with the fiat of 
the file till a slight hissing is heard due to | 


| 
| 
| 
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the entrance of air in the bulb. When the 
air ceases to enter, the glass may be broken 
from around the filament with but little 
difficulty. 

There is no doubt that one of the most 
important elements in the life of a filament 
is its homogeneity of material and uniform- 
ity of cross section. It would seem then 
that that material which, in its raw state 
is most homogeneous, would prove most 
satisfactory, since the structural condition 
of the filament is not materially affected 
during the process of manufacture. On the 
other hand, since the quantity of light de- | 
pends partly on the surface area of the illu- | 
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tain limits an advantage in a cellular struc- 
ture, as the actual cross section of conduct- 


minating body, there may be within cer: | 
| 


on the bulb is an important consideration, 
not only ov account of the light intercepted, 
but on account of the deteriorating effect 
on the filament which must follow as a con- 
sequence. The exact cause of ‘‘ blacken- 
ing” has never been, to the writer’s knowl- 
edge, satisfactorily proven by systematic 
investigation, but that the physical condition 


| of the filament has an important bearing on 


the subject there is little room for doubt. 

I purposely wish to bring into prominence 
these mechanical questions which are so 
often quite neglected by electrical engineers 
and completely ignored by the men inter- 
ested in a purely business way, in testing 
and judging as to the standard of excellence 
of any particular class of lamps. I have 
refrained, too, from taking into considera- 
tion the question of cost to the manufac- 
turer, for the different classes of lamps are 


——— 

It may be unnecessary to remark that the 
relative positions of the apparatus used jp 
making the electrical test are as shown jp 
Fig. 4. Dis a dynamo connected with the 
storage battery B so as to charge it at the 
same time the current is being used for the 
lamp test, and thus producing a very uni. 
form potential. “Rand F are rheostats, one 
for fine, the other for coarse adjustment of 
the potential of the lamp. @ is the poten. 
tial galvanometer which is connected ip 
shunt around the lamp and consey iently 
measures the difference of potential of the 
current upon entering and upon leaving the 
lamp. G' isthe current galvanometer, and 
measures the current passing throug!) both 
the lamp and potential galvanometer, but as 
the resistance of the potential galvanometer 
will be over 50,000 ohms, the amount of 





current passing through it may be neg)<cted, 
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put on the market at practically the same 
price. 

We now come to the consideration of the 
electrical properties of the incandescent 
lamp. 

For reasons which will appear the follow- 
ing data should be determined : 

ist. Cold resistance in ohms, before photo- 
metric test. 

2d. Photometric test. 

1st. Current in amperes. 

2d. Electro-motive force in volts. 

3d. Average candle-power, horizontal 
and spherical. 

3d. Cold resistance in ohms, after phote- 
metric test. 

4th. Duration of test. 

From this data the following results meay 
be derived by calculation : 

Let C represent the current, V the electro- 
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ing material will remain the same but | 
occupy a larger space. This would make | 
the surface area larger and utilize incan- 
descent particles that otherwise would be in | 
theinterior. In cellular filaments, however, 
the amount »f occluded gas is notably 
greater than that in a dense, structureless 
filament. This gas, as is well known, is | 
gradually driven off, diminishing thereby 
the excellence of the vacuum, and the heat | 
given off by the lamp is proportionately in- 
creased. This is an important considera- | 
tion, for it strikes at once at one of the | 
strong points urged by electric light com- | 
panies in comparing the incandescent elec- | 
tric light with gas. 

The degree to which carbon is deposited 
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motive force, and C. P. the candle-power’ 
then we have H, being the hot resistance of 
the lamp, 
V P = 

H = —— = about 44 of the cold resistance. 

W being the total watts. 

w=7xoO 

8. C. P. being the average spherical candle- 
power, and H. C. P. being the average 
horizontal candle-power. 


cer = Watts per spherical c. p., or 

ss v ; = Watts per horizontal c. p., 80 
H.C. P. called efficiency. 
ae baa = Candles per electrical h. p, 

Cc. P. 








Go 
Fig. 5. 


In making the photometric tests four per- 
sons will be required, one to read the current 
galvanometer, one to read the potential 
galvanometer, one to take candle-power 
readings, and the fourth to adjust the lamp 
after each reading at the proper angle for 
the next reading. If the photometer and 
galvanometer are in different rooms, a sys- 
tem of signaling by means of an electric 
bell should be adopted. The wires leading 
to the galvauometers should be twisted in 
| order to avoid any electro-magnetic action 

on the instruments due to the passage of the 
| current. The persons reading the galva- 
nometers must have noiron about them, as, 
| for instance, knives, keys, iron-pegved 
shoes, buttons, ete. 
As to the points on the lamp where read- 
ings should be taken in order to arrive at 
| the average spherical candle-power, |wo 
conditions must be considered ; the points 
must be so situated that the lamp can be ad- 
justed easily and accurately to any onc of 
them ; there must bea sufficient number of 
points to produce a true average. We nit- 
urally turn to the icosaedron, as being a 
regular polyhedron, having the largest num- 
ber of vertices that can be circumscribed !y 
a sphere, but there are two objections : First, 
the lamp could not be easily and accurat« ly 
adjusted at all of the vertices ; and, second, 
there are not a sufficient number of vertices, 
twelve, to give an average result. The 
points shown on the hemisphere, Fig. 5, 
conform very nearly to all the conditions, 
the exception being that they are not mutu 
ally equi-distant. Nevertheless, by using 
for the lamp holder an apparatus similar to 
that shown in Fig. 6, in which A is ap ad- 
justment for longitude and B for latitude, 
ease and accuracy of adjustment is obtained, 
and there being 38 points for readings, a 
good average is obtained. 

As will be seen, we obtain from the elec- 
trical test but little more than the “ efli- 
ciency,” which, as pointed out at the begin- 
ning, means nothing except when combined 
with a more or less definite knowledge as to 
the life. We do indeed derive some indica- 
tion as to the life by comparing the cold 
resistance before the test with the cold 
resistance at the conclusion, but it must be 
admitted that the inference, at best, is very 
indefinite. The test described is far more 
elaborate than that usually carried out by 
the manufacturer. Indeed, about the only 
test indulged in by the manufacturer is # 








classification test. The method of using an 
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incandescent lamp as the standard for can- 
dle-power is poor at the very best, and is 
especially to be condemned when a poorly 
standardized voltmeter, as is the usual case- 
is employed to maintain the lamp at the 
proper E.M. F. If this lamp thus used as 
a standard is one obtained in the market 
from another manufacturer, the error is 
multiplied indefinitely. If the classification 
is made by means of putting several hun- 
dred lamps on a rack, and raising them to a 
given E. M. F. while an attendatit surveys 
the whole, discarding those which appear in 
his judgment either too bright or not bright 
enough, no standard of candle-power what- 
ever is used, and the method is consequently 
open to serious objections. Another inaccu- 
rate method of classification is that of taking 
the cold resistance as the basis, for in this 
case the candle-power is eliminated entirely. 
Generally speaking most of the classification 


test fail either in employing inaccurate 
standards, or in not considering at all one or 
more necessary factors. 


course no such extended test as that 
de-cribed is at hand for the use of the con- 
suioer, and it is for this reason that the 


mechanical examination of lamps is to be 
particularly commended. Nevertheless, by 
sul stituting for the tangent galvanometers 


above, well standardized commercial volt- 
m: ers and ammeters, a fairly satisfactory 
cle trical test may be made. 

“ince every part in the incandescent lamp 
is ,bsolutely dependent on every other part, 
thc task of manufacturing lamps of great 
ur formity and excellence is rendered very 
di! cult ; but when we take into considera- 
tion that some lamp@ have a life of 5,000 or 
evn 10,000 hours, we have presented to us 
an average standard that should be reached 
by every manufacturer. It is true beyond 
any question that if one lamp can be brought 
to sucha degree of excellence, with proper 

» and with sufficient investigation as to 

se and effect, all lamps may be brought 

he same standard. 

n concluding, it may be said that we owe 

y little to the present for any excellence 
wossessed by the incandescent lamp, but 
ymuchtothepast. At the present time 

quality of the lamp is completely ignored 
the men controlling the manufacture, 
iile the question of cost is made supreme. 
iat this is radically wrong, and will result 
astrously to those interested in incandes- 
ut lighting as a legitimate enterprise, needs 
argument. 

—- ~_>- 

Electric Motors for Church Organs. 
Not least among the many uses which 
ctricity now subserves is its adaptability 
rough the medium of motors to the operat- 
ing of church organs. During the last two 
three years experiments have been made 
this end by the various electric light and 
elcetric motor companies, which have finally 
sulted in the perfecting of a machine which 
fast revolutionizing the antiquated methods 
{ providing large urgans with a satisfactory 
otive power. The small space that the 
otor occupies, the evenness of its blowing, 

id the facility of its control in starting and 

opping, as wellas in regulating, and the 

(tle attention required, are the special ad- 

intages claimed for it over any other 

»wer used for this purpose. It runs with 

ractically no noise, is free from heat or 
lor, gives no trouble from frost in the 
dest weather, and isalways to be depen- 


«d upon to do what is asked of it. 
tee 











Grafton, W. Va.—The Grafton Gas and 
lectric Light Company, for the purpose of 
stablishing gas and electric works in Graf- 
mn, Taylor county. The charter will expire 
n August 5, 1939. The sum of $600 has 
een subscribed to the capital stock, 10 per 
ent. of which has been paid in, with the 
privilege of increasing the same to $50,000 
uall. The shares are $100 each, and are 

held by George Brinkman, John T. McGraw 
ind Leonard Mallonee, of Grafton, and 
Henry Miller, J. W. Hamilton and J. F. 
Lagge, of West Grafton, one each. 
——- =» o—__— 

—— There are over 238,000 arclamps and 
2,800,000 incandescent lamps in use in elec- 
tric lighting in this country. 





“Storage Battery Traction.” 





MR. BRACKEN’S ADDRESS ON STORAGE BAT- 
TERY TRACTION, PRESENTED BY MR. 8. 
MARSH YOUNG, BEFORE THE NATIONAL 
ELECTRIC LIGHT ASSOCIATION AT NIAGARA 
FALLS, AUGUST 7, 1889. 





Mr. President and Gentlemen : 


I have been invited to address you on the 
subject of electric traction by storage bat- 
teries. 

It has been customary for speakers on 
storage batteries to begin their discourse by 
apologizing for their subject. That day has 
gone by. The storage battery has no longer 
sa Ane ca to make. 

y purpose at first was to give a detailed 
account of the progress of storage battery 
traction by going back to 1881, when the 
first storage battery car was run, and follow- 
ing up the history of improvements from 
that time to the present. But I have found 
it impossible to get full and reliable data as 
to the work accomplished in Paris, in Eng- 
land, orin this country. I wrote to almost 
all the companies and individuals who have 
been engaged or are now engaged in storage 
battery traction to send me full accounts of 
their experiments and work ; but I regret to 
say that only one responded to my request, 
and that was Mr. A. H. Bauer, who gave me 
a very interesting account of his experiments 
with his storage battery car in Baltimore, in 
1885-86. The published accounts of the 
operation and experiments of storage battery 
cars in Europe are so obviously inaccurate 
as to be unworthy of reproduction. There 
is one exception, however, to this, and that 
is the account given by the jury of commis- 
sioners at the Antwerp Exhibition of 1885 0n 
the work of the storage battery car exhibited 
there; but, as you are all more or less familar 
with that report, I will make no further 
reference to it. Iam, therefore, compelled 
to confine my remarks to my own observa- 
tion of storage battery traction. I will not 
weary you with threadbare information. 1 
once heard a judge tell a loquacious lawyer 
that be must assume the court knew some 
law. I will assume that you have a pretty 
general acquaintance with the storage bat- 
tery in lighting and in traction ; but there 
may be some features, chiefly commercial, 
that have not come under your observation. 
My observations cover a period of over three 
years, during which time the company with 
which I am associated has directed its talents 
and energy to the development of storage 
battery traction. You all, no doubt, appre- 
ciate the difficulty of the task—-not alone 
difficulties inherent in the system itself, but 
difficulties arising from the skepticism and 
lack of sympathy, I regret to say, of a very 
large majority of the electric community. 
We all know that much skepticism on the 
part of street railway men has had to be 
overcome in electric traction of every kind. 
It has taken a great deal of hard work—of 
missionary work—on the part of electrical 
engiveers and inventors to bring about pres- 
ent results. But this is not to be wondered 
at, for there is nothing harder to accomplish 
than to supersede an old and well-established 
system. The horse car had plodded along 
and gathered strength and influence just 
as it gathered fares. That influence was 
wide spread and almost all pervading; 
for there is hardly a town on this great 
continent that has not its horse car line. 
The horse car system had been spreading for 
about 50 years, and, when it came to be in 
full and undisputed possession of the field. 
can it be wondered that those men who had 
the hardihood to attempt to supersede it 
should be regarded with more or less sus- 
picion—should be looked upon as pretenders 
—especially when you consider that the 
method which they pro to employ was 
electricity; that dark and mysterious science, 
as many people, even now, regard it. 

Now, the first experiments made with 
electric cars were calculated to increase this 
suspicion and to throw disfavor on electric 
traction ; for it is a characteristic of inven- 
tors to be so far carried away by their en- 
thusiasm as to commit great indiscretions in 
carrying on experiments in public which 
really should be conducted in private. It 
was on this account that the early experi- 
ments of Daft in 1883, and of other well 
known electrical engineers in succeeding 

ears, while they created wonder, did not 

get confidence. I may say without any 
invidiousness that two years ago there was 
not a single electric car run in this country 
that proved anything more than possibilities. 

There were probably two dozen cars being 
run at that time by the overhead wire sys- 
tem; but so unsatisfactorily, that people 
who went to see them came away shaking 
their heads with distrust. Now all this dis- 
trust has disappeared and electric traction 
has grown so fast, that to-day there are no 
less than 100 street car lines in this country 
that are either running their cars by elec- 
tricity or are in the course of introducing 
the system. Electric traction has, beyond 
all doubt, come to stay ; as the French say, 
it has arrived. But the large cities are 
threatened with the cable. The storage 


battery proposes to challenge its supremacy. 





There is a very general popular miscon- 
ception of the nature of the storage battery. 
I suppose that at least 90 per cent. of the 
public have an idea that storage batteries 
are nothing but buckets full of electricity. 
We read in the newspapers, from time to 
time, of storage battery cars carrying ‘‘ tin 
tanks” filled with electricity. There can be 
no greater misconception of the nature of 
the storage battery. The clearest idea I can 
give you of the energy contained in a storage 
battery is to compare it with a lump of coal. 
The source of energy in a battery is identi- 
cal with that contained in coal. It is merely 
energy locked up in a number of substances, 
principally the metals which, when set free 
in a certain manner, manifests itself in a 
certain phenomena we call an electric cur- 
rent. The metal almost universally used in 
the storage battery is lead in its various 
forms. In this load is contained latent 
energy, the same as in coal, and if we com- 
pare the amount of work accomplished by 
the energy from either source in foot pounds, 
we will find it to be exactly equal in both 
cases. Now the general principles involved 
in a storage battery are very simple. When 
we charge a battery from a dynamo or other 
external source of electricity, we are manu- 
facturing lead, and when we discharge a 
battery through an electric motor or series 
of lamps we are simply burning lead. But 
there is this difference between the action of 
coal and lead that whereas coal apparently 
disappears when burnt, the lead does not, 
but is converted into sulphate of lead to be 
converted back to metallic lead again by a 
reversal of the current ; sothat the storage 
battery is alternately burning and reducing 
lead to and from one of its salts. This is 
why the storage battery lasts and does not 
disappear in the extraction of the energy as 
coal apparently does. In fact, the storage 
battery is an ideal illustration of the con- 
servation of force and the indestructibility 
of matter. 

When the storage battery fi:st became 
known in a practical and commercial form 
by the experiments of Plante in 1859, scien- 
tists foresaw for it a great future, and when 
corporations were formed later on to exploit 
aud introduce the storage battery, the peo- 
ple of Europe, influenced by what might 
have been considered the extravagant praises 
of Sir William Thompson and other well- 
known scientists, put an enormous amount 
of capital into storage battery enterprises. 
Almost all of those enterprises, bowever, 
proved to be commercial failures ; first, be 
cause the exploiters were ahead of their 
time ; and second, because the public were 
led to expect more than the storage battery, 
in its then crude form, would do. 

There probably have been few things more 
difficult to accomplish than to bring the stor- 
age battery to its present state of commercial 
value. otwithstanding all that had been 
written about its nature and characteristics, 
its treatment, both in its manufacture and 
use, has, until very recently, been purely 
empirical. That stage, fortunately, has been 
passed ; so that, with intelligent care, the 
storage battery to-day is not only a valuable 
adjunct in lighting, but is becoming a very 
prominent factor in traction. 

The advantage in storage battery traction, 
assuming that it is practical and economical, 
are too obvious for me to occupy your time in 
recounting. 

The obstacles in the way of the success of 
the system are largely, if not wholly over- 
come. The chief of these was the handling 
of the batteries. That was the most diffi- 
cult and the last obstacle to be overcome. 
Two improvements removed these difficul- 
ties. First, the flexible connector, by which 
it is possible to couple up or remove cells 
with great rapidity ; and secondly, the bat- 
tery rack, occupying a floor space of 24x7 
feet on each side of the car, wherein can be 
stored a sufficient number of batteries to run 
from 10 to 20 cars, according to its location. 
This rack represents stall room for 150 
horses, or say 6,000 square feet. I regard 
this rack as the greatest improvement hither- 
to made in storage battery traction. By its 
aid we remove the batteries from a car and 
replace them by another set in from two to 
three minutes. Indeed, the cars on Madison 
avenue, New York, have to leave the station 
on six (6) minutes headway. In the after- 
noon trips there is but six minutes interval 
between their arrival and departure; and 
they all receive their batteries from the same 
rack. When the car enters this rack, its 
panels are dropped down on either side and 
thus form bridges over which the batteries 
are withdrawn from and replaced in the car. 
While this change is being made, a compe- 
tent person inspects the regulators of the car. 
The motors, gearings and connections are 
only inspected once a day, and that at the 
end of the day’s work. You will thus per- 
ceive that the great bug-bear of how to store 
the batteries isno longer an element in stor- 
age battery traction. 

From my observation of the recent work 
on Fourth and Madison avenue, now that a 
number of cars are running and under very 
unfavorable conditions as to station room 
and the like, I am led to believe that the 
storage battery car is as free. if not freer 
from accident, as cars that are run by the 





overhead system. The motors are, | think, 
subjected to less trying conditions, owing to 
the fact that the E. M. F. is always uniform. 
The batteries never give out on the trip. It 
is impossible for them to do so, as they leave 
the station with 35 electrical horse-power 
hours stored in them, and do not consume 
quite 12, in the round trip of 12 miles. The 
battery in service have never been short-cir- 
cuited. When the current required exceeds 
150 amperes, the battery is automatically cut 
out. Jhen rigid connectors were used, 
breaking was frequent, and the flexible con- 
nector has until recently given some trouble 
from time to time by jumping out of posi- 
tion, while the car is in service; but with 
recent improvements, disconnection of the 
batteries, while the car is in service, is now 
rendered almost impossible. For several 
months past the regulators have caused ab- 
solutely no trouble. In any event, there are 
two on the car, so that if one should fail, the 
car may be operated from the other end. 
You will thus perceive that the likelihood 
of accidents or break downs is reduced to a 
minimum. The first standard car has run 
in three months over 6,000 miles and carried 
over 80,000 passengers, never having missed 
but one half a tripin that time; and that 
arose from a bent axle. It bas never had an 
accident or stoppage of any kind while in 
service. Do not beskepticalat the assertion 
that not a dollar bas been spent on that car 
in the way of repairs or alterations. 

At this stage you will naturally ask, how 
about the life of the battery? I answer that 
from our observation, we have nothing to 
fear on that score. Weonly ask a life of 
six months from the positive plates is suffi- 
cient; it is found that they will last very 
much longer than that. The chief reasons 
why the short-livedness of astorage battery 
has been so much talked about and feared, 
is that it has, until recently, cost so much to 
manufacture the battery. Now, the material 
for your battery you have to buy, in a great 
measure, but once for the reason that the 
discarded battery can be made over new. 
The raw material in two sets of battery, 
capable of running a car 120 mi‘es a day, 
costs, exclusive of thecontaining jars, about 
$300. Have you machinery and devices re- 
quisite for manufacturing this raw material 
cheaply into a battery’ If you have, you 
need have nothing to fear on the score of 
economy. It will cost $4,000 to purchase 
enough horses to run a 16-foot car 120 miles 
a day ; it will cost about $1,500 to purchase 
enough battery to do that work. The bat- 
teries can be maintained for about one-half 
what it costs to maintain the horses ; and by 
maintaining, I mean replacement as well as 
feed. This I know fora fact. Can we then 
have any further doubt as to the relative 
economy of storage battery traction. 

The cars on the Madison and Fourth 
avenue line take one electrical horse-power 
hour per mile. The road has some long 
gradients. The grade at Centre street is 
over 41¢ per cent., and 600 feet in length. 

The cost of motive power for a car day of 
75 miles we estimate at $3.40, as against 
$7.50 for horses. Five-dollars for 75 miles 
ought to cover the cost in winter. By mv- 
tive power we mean the cost of energy at 
two cents per horse power hour, and $700 
per annum for maintenance of batteries and 
motors. To those who may think that two 
cents per horse-power hour is a low estimate, 
it may be said that power has been offered 
in New York, to be delivered at the station, 
at the price above named. In towns outside 
of New York, offers have been made to sup- 
ply current at lower figures. The more 
level the road, the cheaper, obviously, will 
be the cost of motive power. This is more 
particularly true of the storage battery, 
which, in excessively steep and king grades, 
becomes heated. The chemica) energy, in- 
stead of exhibiting itself in the form of 
electrical energy, exhibits itself in the form 
of heat, with consequent injury to the bat- 
tery. Cars will ascend very steep grades, 
but it is not deemed economical to attempt 
grades of more than six per cent., and they 
must be short at that rate. But there are 
few roads offering more and steeper grades 
than the road we are now operating on in 
New York. Each car has two sets of bat 
tery. A set is easily charged in about two- 
thirds of the time the other is in service. No 
time is lost in charging, as the battery is 
automatically put in circuit with the dyna- 
mo as soon as it is withdrawn from the car. 
Now that there is a complete group of cars 
in service in New York, it is hoped to fol- 
low those by another group of ten. More 
will be known about storage battery trac- 
tion at our next meeting. 

—— 


Retitiantige 

Hartford, Ct.—The Bryant Electric Com- 
pany is among the new corporations formed 
in Bridgeport. The company will sell elec- 
tric supplies. and has a capital of $5,000. of 
which $3,000 has been paid in. W. C, Bry- 
ant is president of the new company. 

Winthrop, Me.— The Winthrop Electric 
Light Company ; capital stock, $10,000. 
They will put bonds upon the market im- 
mediately and begin operations at once 
should the stock be quickly taken. All 
business places and many private residences 
will be illuminated. 





ELECTRICAL REVIEW 





August 24, 1ggy 

















Published at 13 Park Row 
P. O. BOX 3329. 


GEO. WORTHINGTON, - Editor. 
CHARLES W. PRICE, - Associate Editor. 
T. J. McTIGHE, Electrician and 

Manager Patent Bureau. 











REGistereo CasLe AvvReEss: 
“* ELECTVIEW,”’ NEw YORK. 
TELEPHONE CALL, 546 JOHN. 








Timothy w. Sprague, 196 Summer § Street, is our 

re resentative at Boston, 
r. C. C. Haskins, City Hall, Chicago, Ill., rep- 

ronan the Review in the West. 

George C. Maynard, 1419 New York Ave., Wash- 
ington, 

Charles F’ french, European representative, 5 Park 
Place, St. James street, London, 8S. W. 


SUBSCRIPTION. 


United States and Canada, $3.00 per an- 
num, inadvance. Postage paid by publisher. 
Great Britain and other foreign countries 
$5.00, in advance. Postage paid by publisher. 


ADVERTISING. 
Transient, 25 cents per line, nonpareil. 








EDITORIAL ANNOUNCEMENT 


Address all communications and make all 
Express Money orders, P. 0. orders and 
checks payable to order of ELECTRICAL 
Revrew, P. O. Box 3329, New York. 

iC - No attention will be paid to com- 
munications without the name and address 
of the writer. 


We invite correspondence from Electricians, 
Inventors, and the Telegragh and Telephone 
fraternity and those engaged in Electric Light- 
ing, on matters pertaining to electrical and 
scientific subjects, and all facts of special inter- 
est in connection therewith. 

We extend to manufacturers of electrical 
apparatus an invitation to send to this office 
any and all facts concerning their business 
which will be of interest to the public. We 
make no charge for publishing news. 

Subscribers can at any time have the mail- 
ing address of their paper changed by sending 
both old and new address. 
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Mr. Thomas A. Edison is receiving a 
warm welcome from the French scientists, 
and will remain abroad several months. 
King Humbert has presented him with the 
insignia of a Grand Officer of the Crown of 
Italy, and Mr. Edison is now a count and 
his wife a countess. 





Postmaster-General Wanamaker and Dr. 
Norvin Green, president of the Western 
Union Telegraph Company, are reported to 
have had a consultation at Saratoga over the 
question of rates for government telegraph 
messages. We do not think the rate of one 
mill per word will stand. Itis certainly not 
a just one. 








In the forthcoming United States census 


report there should be a special section for 
the electrical industry. 





With an invested capital of $600,- 
000,000, the electrical industry of the 
United States should be strongly repre- | 
sented in the World's Fair, no matter where 
it is held. 





Another gas explosion in New York de- 
stroys a life and severely injures a score and 
more of people. Shall we read long and 
thrilling accounts of this deadly and destruc- 
tive element in the daily press? No, indeed. 
But had the electric current burnt a careless 
man’s finger or shocked some one, how ex- 
travagant would be the account. Can any 
one explain pid this is ? 





Minneapolis is the tele 2phone Mecca at 
present. It would seem that the eastern 
telephonists will go out in force to this far 
western city, and we may expect a very good 
Convention. Cables and switchboards will, 
no doubt, be the leading topics, and there is 
room for improvement in both, and the able 
telephone workers are just the ones to say 
where the improvement is needed. 


President Weeks has a queer conception 
of his duty as presiding officer of the Na- 
tional Electric Light Association. On Wed 
nesday he agrees with Mr. Morrison that the 
new constitution cannot take effect until the 
end of the year, saying (according to the 
official report): ‘‘ We certainly could not 
legislate members out of the Association.” 
The next day when a personal gain or loss 
depended on his decision, he did what he 
‘* considered his duty,” and stultified him- 
self by deciding that the new constitution, 
which had been adopted by a disgraceful 
trick, did take effect at once, and did ‘‘ legis- 
late out of office.” Oh, Mr. Weeks, either 
that conscience of yours or your memory is 
in a bad way ! 





In 1876, only 13 years ago, only as long as 
it takes a young miss to grow into tolerably 
long dresses, we had but a couple of Gramme 
machines and a few lamps of a very crude 
and unsatisfactory construction and wonder- 
fully low efficiency at the Philadelphia 
Centennial. Just think of it, seriously, 
thoughtfully, with your eyes shut, for one 
moment, and then say to yourself, there 
are $300,000,000 to-day invested in the 
electric light business, with over 237,017 arc 
and 2,704,768 glow lamps, and the 109 
railways with nearly 800 miles of track, and 
1,000 motor cars in daily service ! and then, 
say if you can, what the power is, or the 
energy is, or the force is, or the whatever 
you call it is, which is doing all this work. 
And again, predict if you dare what the next 
13 years, while that laughing little miss is 
growing to be a staid matron, what that 13 


years will have accomplished with this same 
unknown and unknowable laborer in the 
world of science, and art, and the domestic 
economy of the world. 





The point made by Mr. H. A. Reed, at 
the Niagara Falls Convention of the Electric 
Light Association, is one that should make 
those responsible for the unmanly work of 
the last session thoroughly ashamed of their 
action. The force of Mr. Reed’s remark, 
that they were willing to accept the ‘‘ brains 
and money ” of the associate members and 
‘‘yet kick them out,” will be seen when the 
work of the present Convention is analyzed. 
There were ten set addresses delivered, 
seven by associate members (under the new 
constitution), and three by central station 
men ; there were six standing committees to 
report, and only the chairman of one, the 
Executive Committee, was a central station 
man. We think the few who pretended to 
speak for the central station representatives 
in the entirely uncalled for and most unjust 
attack on the supply interests, realize by 
this time that they have made a colossal 
blunder, one that no self-respecting central 
station representative endorses. A prompt 
acknowledgment of this fact, with an ample 


apology tothe Association they have so greatly 
harmed, should be forthcoming from Mr. 
Weeks and Mr. Morrison, ere it is too late 
to rectify the serious mistake they have made. 


PRES’T WEEKS’S EXPLANATION. 


President Weeks, of the National Electric 
| Light Association, undertakes to explain his 
| action at Niagara Falls, in a communication 
|to the Review. He builds two or three 
men of musty straw and with much self 
applause knocks them down, and then 
| proceeds with an argument that makes one 
think of that old definition of thunder which 
| describes it as ‘‘a loud noise heard by peo- 
| ple not deaf.” Mr. Weeks’s evasive defense 
| is that all he did was in ‘‘ strict accord with 
| parliamentary law.” Does he explain the 
decisions of his assistant presiding officer, 
against which he did not protest, on the 
same ground? Was it ‘‘ parliamentary 
law ” for Mr. Weeks to decide one day that 
legislation was legal which he had declared 
the day previous would be illegal? Mr. 
Weeks, the members of the National Elec- 
tric Light Association do not care for your 
opinion on ‘‘ parliamentary law.” They 
know when they have received proper treat- 
ment from a presiding officer, and the 
sentiment comes to the REvrEw from all 
quarters, and with unmistakable emphasis, 
that you acted the part of an inconsistent 
and unjust presiding officer and resorted to 
trickery to secure personal ends. 

You were wrong in putting the motion to 
‘‘accept” under your interpretation of its 
meaning, and, besides, you had stated the 
day before that such action ‘‘ could not ” be 
taken ; you were wrong in all equity and 
justice in deciding that this motion adopted 
the Constitution, and you were most selfishly 
wrong in deciding that the Constitution thus 
adopted took effect at the moment it was to 
your personal advantage to so decide. Then 
was the time for you to have been broad 
enough and wise enough to have respected 
the rights of your peers on the floor of the 
Convention. 


” 





A NATION. AL LABORA TORY. 


Inventors will be interested in a move- 
ment that will be made in the next Congress. 
The present patent laws give inventors 
patent rights for a term of seventeen years, 
to be renewed for eight years by special act 
of Congress. The measure proposed to be 
introduced in the Fifty-first Congress will 
provide that all extensions of patents shall be 
in the jurisdiction of the Commissioner of 
Patents. This will obviate the delays atten- 
dant upon the passage of special bills through 
Congress and will leave the whole business 
of extensions in the hands of a public func- 
tionary. Of the 402,000 inventions, the 
N. Y. Sun states that 55,000 have extensions 
already to be asked for. A feature of the 
proposed bill is the establishment in Wash- 
ington, at government expense and under 
Government control, of a large chemical and 
mechanical laboratory. It is estimated that 
such a laboratory will not exceed in cost 
the sum of $15,000, or at most $20,000. 
Similar private laboratories have been set up 
for $10,000 or $12,000. At present there 
are no laboratories in Washington accessible 
to inventors. Great stress is laid upon the 
necessity for a national laboratory for the 
special use of inventors, and it is claimed 
that the benefits accruing to the nation from 
the establishment of one will outweigh all 
considerations of cost or whatever objections 
may be raised. 








The trouble with the electricians is that 
they do not want a method of execution 
which makes of an electrician the execu- 
tioner. Mr. Harold P. Brown does not feel 
that way, for he has contracted to kill 
Kemmler, but he is the only electrician who 
could be found to engage in such revolting 
business.— New York Sun. 











A German paper has recently stated that 
a solution of sodium chloride, or common 
salt, may be made use of to cover incandes- 
cent lamp globes, to break up the glare, and 
diffuse the rays without materially lessening 
the amount of light. Salts of tin and lead 
are also suggested. Colored collodion has 
been used extensively for coloring the globes, 
but it is very apt to crack and peel off. The 
last application was simultaneously dis- 
covered by nearly everybody in the business, 





and about as simultaneously abandoned. 
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THE POWER OF NIAGARA FALLS. 


The question of utilizing the water-power 
of this, the grandest and most magnificent of 
Nature’s exhibit of power, has repe; itedly 
agitated the public, and the question was 
repeatedly asked at the Convention, ‘: jw hy 
can’t, or why doesn’t some one utilize that 
immense water-power which is wasting. so 
prodigally ? Oh, if I had just that little fa} 
that you see there, tumbling over that rock, 
that small fraction of these magniticent 
rapids at my station ; what a blessing, what 
a saving, what a value there would be in yg 
was what many thought while gazing from 
Goat Island bridge at the jolly mad rush of 
waters turning tbeir last glad summersaults 
preparatory to the last wild plunge over the 
brink. 

Many of the members of the Association 
were gazing upon the Falls for the first time, 
and many had witnessed the Falls before and 
admired the grand and awful spectacle, but 
the idea of connecting the beautiful with the 
useful, comparing the gambolling with ile 
sober, laboring qualifications of the torrent, 
only came to them as a co-relative resul( of 
their calling. 

There is, as was stated by the Hon. Mr. 
Ely, who received and welcomed the Conven- 
tion at the Falls, an almost incalculable 
amount of power lost at Niagara, and it is » 
matter wholly problematical, whether ile 
park commissioners or other authorities w ho 
possess the Falls and control the hack 
drivers, will permit any general interference 
with one of Nature’s grandest and sublimest 
curiousities. 

But, at any event, that this power may he 
and is used to a very cgnsiderable extent, is 
shown by the following list of parties now 
using the waterfall at Niagara, through tle 
medium of acanal which carries the water 
from a point above the village and discharges 


it below the cataract: 
H. P 

Central Milling Co., Flour. . ea .1,000 
Niagara Wood Paper Co., Wood Pulp. Giacaiaauue 1,000 
Schoellkopf & Mathews. Flour.................. 1,000 
Cataract vee eee 500 
Cataract Manu facturing Co., Wood Pulp...... 500 
PD BND OD. oo cc ceccscwecesesecceseseess 150 
incense ack ces eamaiieae tates 250 
Jno. T. Quigley, Wood Pulp and Paper... .....1,000 
Oneida Cummunity, Limited, Silver Plating. . 400 
Brush Electric Light Co 5 
COI i sects veccccees 











COMING TELEPHONE 
CONVENTION. 

The 11th meeting of the National Tele- 
phone Exchange Association will convene at 
the West Hotel, Minneapolis, Minn., on 
Tuesday, September 10th prox., at 11 a.m. 
It will probably continue in session during 
Tuesday and Wednesday, while Thursday 
will be devoted to sundry entertainment: 
planned by the Northwestern Telephon« 
Exchange Company. The usual number ot 
papers will be read and discussed. Secre 
tary Barney announces that the special vesti 
bule train for Minneapolis is now an assured 
fact, and barring some unforseen calamity, 
like the Johnstown flood, will positively 
leave Jersey City at 9915 a.m. on Sunday, 
September 8th. This train, it is predicted 
will be the finest ever run out of New York, 
and will be composed of entirely new cars, 
with all the latest improvements, lighted by 
electric light throughout. The dining car 
will be manned by a picked corps of waiters, 
and the ‘‘ composite” car will contain a 
library, bath-room and barber shop. The 
whole train will run through to Minneapolis 
without change, and will be accompanied 
by an agent of the Pennsylvania Railroad 
Company, who promises to leave nothing 
undone to promote the comfort and pleasure 
of the party. 

The passengers on the special train will be 
entertained at Chicago, with a drive over the 
city and through the parks, Monday after- 
noon. The train will arrive at 9 A. M. and 
will depart at 5.30 Pp. mM. for Minneapolis, 


giving the visitors the day in which to 
visit the Garden City. 

At Minneapolis, on Thursday, the tele- 
phone visitors will be treated to a ride over 
the city, starting from the West Hotel, at 9 
A. M., then by train to Minnehaba where 
lunch will be served. After lunch they 
will take the train to Ft. Snelling, then to St. 
Paul for a drive over the city, and in the 
evening a banquet will be served at the Ryan 
House. 
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The Official Records. 





CAN MESSRS. WEEKS AND MORRISON Ex- 
PLAIN THIS ? 





‘The following extracts from the proceed- 
ings of the National Electric Light Associa- 
tion, as given by the official stenographer, 
present a picture that will fill with regret 
every member of the Association who, with 
the Review, had always heretofore believed 
that Mr. E. R. Weeks, of Kansas City, and 
Mr. J. F. Morrison, of Baltimore, were inca- 
pable of sacrificing their self-respect and in- 
tegrity as presiding officers for the sake of 
personal advantage : 


WEDNESDAY AFTERNOON SESSION. 

On the motion to consider the new constitution.] 

‘Mr. Morrison: * * * * The com- 
mittee was created by this Convention, and 
its work will have to be passed upon by this 
Convention ; but if you take up a paper with 
a view of disposing of it, article by article, 
there will be no difficulty with getting 
through with it in a very short time. Every 
one will be prepared to present his views as 
it comes up, but there is one point you have 
pot considered. There is no-constitution you 
cun pass now that will be operated until after 
the «epiration of the fiscal year. 

‘“The President (Mr. Weeks): We cer- 
tainly could not legislate members out of the 
Assvciation. 

Mr. Morrison: No, sir. The gentlemen 
here have paid their $20 for active membership 
in the Association. Ihave paid my rent for 
twelve months, and you cannot put me out 
unti] the expiration of the year, and you can 


pass no legislation which will take from them 
the vight which they have paid their money 
for. So before you get through you will 


‘have a motion to leave that matter until the 
time comes when the paid term of these 
gentlemen has expired. These gentlemen 
have paid their rent for a year.” 


THURSDAY'S SESSION. 

On the motion to hold the next meeting at St. 
Louis instead of Kansas City—the latter city the 
home of President Weeks—and which had pre- 
vailed by a vote of 19 to 11.] 

‘: The President : The ayes have it. 

‘‘ Mr.. Morrison : Now, Mr. President, be- 
fore a decision is rendered in this case, 1 
want you to make one other decision ;_ that 
is, whether we are operating under the new 
constitution or under the old one. 

The President: Under the new constitu- 
lw 

Mr. Morrison : Then the vote had now is 
pull and void, because the vote is confined 
to active members, 

“The President: * * * * Sentiments 
that have been expressed upon the floor of 
this Convention surprise me and pain me 
more than I can express. But, as lam 
called upon by the gentleman from Baltimore 
to decide the point raised by him, I must do 
whut I consider my duty, and I decide that the 
point raised by him is well taken.” 

«> e—_—_ 
PERSONAL, 

Mir. 8. S. Leonard, of Minneapolis, has 
been visiting New York the past week, on 
his return from the Niagara Falls Convention. 


‘ir. Nikola Tesla, the inventor of the 
Tesla motor, sailed for Paris, France, on the 
French steamer, ‘‘La Champagne,” last 
Saiurday. Mr. Tesla will be absent about 
two months, 


Mr. Jesse M. Smith, the well-known elec- 
trical and mechanical engineer, of Detroit, 
Mich., has returned from an extended Euro- 
pean trip. He found little new in electrical 
circles abroad. 





2 
The Poetry of It. 
[New York Sun.] 

Our esteemed contemporary, the Ironton 
legister, discusses impressively the question 
of electrical execution, and its propositions 
lose nothing by being put in verse : 

ELECTRICAL EXECUTION. 
They placed the form of the murderer 
Upon the electric rack, 
And fired 1,700 volts 
Into his naked back. 
He quivered an awful moment, 
Then quietly raised his head, 
And asked that his friends might take 
The corpus of the dead. 
But the cruel executioner 
Again discharged the bolts— 
At least a score or two of ohms 
And full 3,000 volts. 
“ Now this is — shocking," 
The murderer did say ; 
* Go get ope and let me die 
In the g old-fashioned way.” 

_ This is all true; but in the State of New 
York there is an added atrocity in the un- 
precedented secrecy with which the proceed- 
logs are to be surrounded. Care has been 
taken by the cranks who framed the statute 
not only to make it unconstitutional as re- 
gards the press, but to prevent any publicity 
of their horrible transactions. 





President Weeks Undertakes an 
Explanation. 
To tHe Eprror or Execrricat Review: 

As objections have been raised to certain 
rulings of the chair at the recent convention 
of the National Electric Light Association, 
and as some have even stated that legislation 
was intentionally hasty and unfair, it seems 
proper to analyze the rulings in question to 
show that the decisions were, in all impor- 
tant particulars, in strict accord with parlia- 
mentary law. 

No subject ever brought before the asso- 
ciation has been more generally and perfect- 
ly understood than was the report of the 
committee on amendments to the constitu- 
tion. Every member had, by means of cir- 
cular letters, been given an opportunity 
during the past six months to express his 
views as to the needed changes. The replies 
received by the committee were almost 
unanimously in favor of the amendments as 
adopted. 

These amendments were submitted to the 
convention article by article on the first day 
of meeting, and were made a special order 
of business for the third: Copies of the 
proposed amendments and also of the old 
constitution were distributed. 

By reference to the minutes of Thursday’s 
proceedings, it will be seen that after the 
re-reading of the amendments, a motion was 
made and seconded to accept the report of 
the committee. According to the parliamen- 
tary law, to accept is to adopt (see Cushing, 
chap. xv., sec. iv., par. 295); and the mover in 
this case, an associate member, stated to the 
convention that he used ‘* accept” under- 
standingly, and that the chairman put the 
quesion correctly. Therefore when the motion 
prevailed, the new constitution became the 
organic law of the association and the chair- 
man was obliged to decide in accordance 
therewith. 

An objection that the votes upon which it 
was carried were not counted to determine a 
two thirds majority would have been valid. 
But as the viva voce vote was unanimous, the 
point did not occur to the chair; and as no 
objection was made until long after the result 
had been announced and the house had pro- 
ceeded to other business, it could not then 
be in order. 

The idea of taking up the amendments 
seriatim was good, but it was presented in the 
form of a suggestion which was not accepted 
by the mover of the question under consid- 
eration. Even in the form of a motion, it 
would have been out of order, as a motion 
was already before the house. 

A motion for reconsideration was made, 
but as it came from one who admitted that 
he had not voted on the original motion, by 
parliamentary usage it was not in order. 
(See Cushing, ch. xiv., par. 257.) The im- 
mediate presentation and seconding of a new 
motion prevented all further discussion of 
the previous question. 

The point is raised that the decision of the 
chair deprived of franchise those who had 

aid dues for the present calendar year. 

‘his objection overlooks the fact that the 
associate members were seeking to control 
legislation providing for a meeting to be held 
nearly two months after the close of the 
calendar ycar, and therefore entirely beyond 
their jurisdiction, even had the amendments 
been formally accepted as taking effect at 
the expiration of the current year. Had 
this phase of the question occurred to the 
associate members, Iam confident, in view 
of the generosity which they evinced in 
originating and carrying on the whole 
amendatory movement, that the feeling 
would have been quite different. 

From the foregoing, it appears that the 
efforts of remonstrants were ineffectual 
through their own unparliamentary pro- 
cedure; not through unfair or illegal de- 
cisions. 

When the excitement of the moment has 
passed, it must be recognized that the de- 
cisions were not only strictly legal, but just ; 
and all will see that their interests still lie 
with the National Electric Light Association. 

Epwin R. WEEKS. 
— +o —__—_- 

Mr. Henry Metzger, president of the 
National Telephone Exchange Association, 
returned from Europe last Thursday, having 
spent three months visiting Paris and other 
interesting points. Mr. Metzger will attend 
the meeting of the Telephone Association in 
Minneapolis next month. 


Mr. Balbis y Rodriguez has established 
himself in Havana at the head of an elec- 
trical house. This is the first and only 
establishment of the kind on the island and 
deserves success. Manufacturers in this 
country desiring representation there will 


find Mr. Rodriguez an active, reliable repre- 
sentative. 


Mr. T. C. Frenyear, formerly of Boston, 
has become a part of the very capable staff 


of the Brush Electric i sm and will 
make his headquarters in New Yo 


rk State. 





ANNUAL CONVENTION OF EDISON 
ILLUMINATING COMPANIES. 





FULL REPORT OF THE PROCEEDINGS AT 
NIAGARA FALLS LAST WEEK. 





The importance of occasional Conventions 
of those engaged in modern electrical enter- 
prises can hardly be overestimated. Meet- 
ings of the telephone managers inaugurated 
early in the history of that business sug 
gested gatherings of those whom the electric 
light industry had brought into this field of 
work. It is now four years since a few 
representatives of constructing firms and of 
the parent organization held a somewhat 
informal session and organized as ‘‘ The 
Association of Edison luminating Com- 
panies.” Arrangements were speedily made 
for semi-annual sessions, which have since 
been held in February and August of each 
year, until at the last meeting at Kansas 
City the by-laws were modified so that 
hereafter annual sessions will be held in the 
month of August. The tenth semi-annual 
Convention was appointed to meet at the 
International Hotel, Niagara Falls, August 
13th, and their deliberations opened at that 
place at 2 0’clock p. M. last Tuesday, Mr. 
John I. Beggs, of the New York Illumin- 
ating Co., who has for the past three years 
presided, being in the Chair. 

Mr. Beggs said in opening : 

‘**It should be a matter of mutual gratifi- 
cation to the delegates on meeting so far 
from the scenes of the individual interests 
of most of the members to find so good a 
representation of the Edison industry of the 
country. In modifying our methods of 
procedure last February by arranging for 
the holding of annual, instead of semi- 
annual, sessions as heretofore, it was con- 
sidered that a decided advantage would be 
gained in the comprehensive character of 
the deliberations, and that a better atten- 
dance would undoubtedly be secured by 
fixing upon a locality which in itself was 
central and possessed such natural attrac- 
tions as would make it pleasant as a place 
of summer entertainment. 

** We are, therefore, here to-day with the 
purpose of prolonging the sessions of this 
Convention if necessary beyond the usual 
limits of time allowed, and it is particularly 
the intention of the Chair to give the greatest 
latitude in discussions in order that no oppor- 
unity may arise for a feeling on the part of 
any of the delegates that the subjects which 
may come up for debate have not been 
adequately considered. 

‘*TInasmuch as a year will elapse before 
another Convention, and particularly in view 
of the fact that since our last meeting import- 
ant changes, anticipated for many months, 
have been consummated in the consolidation 
of the executive and manufacturing branches 
of the parent company, it seems to me par- 
ticularly desirable that our proceedings at 
this time shall be reported with more than 
ordinary care and minuteness. Owing to a 
change in the character of his duties which 
have always been numerous and arduous, 
the gentleman who has for three years acted 
as secretary of the Association, has felt com- 
pelled to tender his resignation, which was 
received some weeks ago to take effect at this 
time. Anticipating the importance of this 
occasion I have, with the approval of the 
Executive Committee, requested Mr. W. J. 
Jenks, of the parent company, to make pro- 
vision for the proper recording of the doings 
of the Association and act as secretary until 
the election of officers, which is one of the 
first items of business on our schedule. 

“It is a matter of gratification to every 
member that we have with us the leading 
executive ofticers of the new Edison General 
Electric Co., together with Mr. E. H. John- 
son, of the Edison Electric Light Co., who 
is here to acquaint us with the progress of 
the patent litigation.” 

The following members presented their 
credentials and were admitted to the floor of 
the opening session : 

Edison General Electric Co., J. H. Her- 
rick, Vice-President ; Edison Electric Light 
Co., E. H. Johnson, President; J. H. Mc- 
Clement, Comptroller; W. J. Jenks and 
Charles Wirt, Technical Department; United 
Edison Manufacturing Co., H. Ward Leon- 
ard, Gen. M Edison Machine Works, 
Samuel Insull, Gen. Mgr.; Montgomery 
Waddell, Philip Seubel, James F. Kelly, 
New York Agency; Edison Lamp Co., John 
W. Howell, F. Jackson, Charles A. Gun- 
daker ; Edison Laboratory, A. E. Kennelly, 
Wilson 8. Howell; John I. Beggs, V.P. and 
Gen. Mgr. Edison Electric Iluminating Co., 
of New York; A. L. Smith, Prest. Edison 
Electric Light Co.,,of Appleton, Wis.; A. F. 
Walker, Supt. Edison Electric Light Co., 
Grand Rapids, Mich.; Maurice Hooper, Supt. 
Edison Electric Light Co., West Chester, Pa. ; 
W. M. Brock, Genl. Mgy., E. E. Ill. Co., 
Paterson, N. J.; S. R. Niamfora, Director 
and Treas., E. E. L. Co., Detroit, Mich.; 





Hoyt Post, Director and Atty., and C. P. 
Gilbert, Sec. and Mgr., also of the Detroit 
Co.; W. T. M. Mottram, State Agt., Dallas, 
Texas; A. F. Dow, Treas., E. E. Ill. Co., 
Fall River, Mass.; Thos. P. Merritt, Prest., 
E. E. lll. Co., Reading, Pa.; C. L. Edgar, 
Genl. Supt., E. E. Ill. Co., Boston, Mass. ; 
Leigh Carroll, Prest. and Genl. Mgr., E. E. 
ll). Co., Birmingham, Ala.; Geo. H. Finn, 
Sec. and Treas., E. E. L. and P. Co., St. 
Paul, Minn.; E. L. Bemiss, Gen]. Mgr., E. 
E. Ill. Co., New Orleans, La.; E. R. Weeks, 
Genl. Mgr., E. E. L. and P. Co., Kansas 
iy! Mo.; Lewis Lusk, Prest. and Treas., 
E. E. L. Co., Antigo, Wis.; John R. Markle, 
Prest., Markle Engineering Co., Detroit, 
Mich. ; Geo. W. Palmer, Jr.,Mgr.,McKeesport 
Light Co., McKeesport, Pa.; J. Edwin Giles, 
Supt., E. E. Ill. Co., Hazleton, Pa.; W. F. 
Wollin, Supt., E. E. lll. Co., York, Pa.; C. 
J. Field, Genl. Mgr., E. E. Ill. Co., Brook- 
lyn, N.Y.; Chris. Wustenfeld, Mgr., E. E. 
L. Co., Elgin, Ill.; J. B. Skehan, Treas., E. 
E. Ill. Co., N. Y. City; H. L. Brewster, 
Treas., E. E. Ill. Co., Rochester, N.Y.; J. 
L. Jamieson, Sec. and Treas., E. L. and P. 
Co., Mt. Holly, N. J.; L. Stieringer, Edison 
General Electric Co., New York; W. D. 
McQuesten, Contractor, New York. 

Many of the delegates were accompanied 
by members of their families, and the sessious 
of the Convention were so arranged that a 
good opportunity was afforded for pleasure 
and recreation. 

After the roll-call the president read the 
following letter : 

‘**T hereby tender my resignation as secic- 
tary of the Association of Edison I)}luminat- 
ing Companies, the same to take effect, 
August 13th, 1889. I have served in this 
position for several years, and as my daily 
business in connection with electrical matters 
is constantly on the increase, I do not feel 
that Ican in any way be considered asa 
candidate for the position in future. 1 there- 
fore request that this resignation will be 
accepted. Yours truly, 

** J. H. Vain, Secretary.” 

On motion of Mr. Weeks, the Chair ap- 
pointed a committee of three, consisting of 
Messrs. Jenks, McClement and Weeks to 
draft suitable resolutions expressing the 
sense of the Association for the faithful and 
efficient work of Mr. Vail in the past. They 
reported the following, which was unani- 
n.ously adopted : 

Whereas, Mr. J. H. Vail has found it 
necessary to withdraw from the office which 
he has filled during the past three years, 
therefore, be it 

Resolved, That this Association has the 
fullest appreciation of its indebtedness to 
him fur bis able and conscientious services, 
and deeply regrets the loss which it suffers 
in accepting bis resignation. 

Resolved, That the secretary be instructed 
to forward a copy of this resolution to Mr. 
Vail. 

The following were elected as officers for 
the ensuing year: 

President, Jobn I. Beggs, of New York ; 
vice-president, C. P. Gilbert, of Detroit ; 
secretary, W. J. Jenks, of New York; 
treasurer, Wilson 8. Howell, of New 
Brunswick, N. J.; executive committee, 
A. L. Smith, Appleton, Wis., C. L. Edgar, 
Boston, Mass., Thos. P. Merritt, Reading, 
Pa., E. R. Weeks, Kansas City, Mo., C. y 
Field, Brooklyn, N. Y., John I. Beggs, 
New York, ex officio. 

This is the fourth successive annual elec- 
tion of Mr. Beggs as president and expresses 
more emphatically than any specific com- 
ments the efficiency of the service which he 
has rendered in this capacity. 

THE REORGANIZED PARENT COMPANY. 


Mr. Edward H. Johnson, being intreduccd 
by the chairman, spoke as follows: 

“‘T think it is perhaps wise just at this 
moment to make a statement as to why Mr. 
Herrick is bere. 

‘You are all aware, of course, of the fact 
that up to the present time the offic ers of the 
Edison Electric Light Co. have hed to 
create the interests you represent without 
money of their own, and in fact have gene 
into the field simply on the merit of what 
they had to present. They have created this 
industry in a very wide field as the geograph- 
ical distribution of your stations plainly ir- 
dicates—in fact, have established the Faison 
business op a permanent basis. But it has 
been recognized during al] that time that had 
the Edison Electric Light Co. been organized 
on a different plan, in fact been organized 
with capital of its own to be used for the 
purpose of establishing these industrics, 
much greater progress would have becn 
made and we should to-day have five or six 
hundred representatives here instead of this 
tumber. That fact, together with the other 
equally important one that the company had 
made all the money that it did secure from 
the sale of machines and patent appliances, 
decided the management to consolidate the 
many interests, thereby enabling them to 
show that a dividend could be earned, and 
also to enable them te conduct the business 
of construction and operation with capital 
of their own. 

** About a year ago we started in for the 
purpose of bringing about that revolution in 

(Continued on page 9.) 
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»*, Telegraphic communication has been 
established between San Diego, Cal., and 


Lakeside. 


x", A new telephone line between Mid 
ville, Ga., and Swainsboro has just been 
completed. 

x» Major Handbury, United States en- 
gineer, has called for bids for the construc 
tion of a telegraph line from Fort Stevens, 
near Portland, Ore., to the lighthouse on 
‘Villamook rock. There will be 25 miles o1 
land line, and 18,000 feet of cable. 

x*, The Western Union Telegraph Com- 
pany has just completed a direct line be- 
tween Manistee, Mich., and Chicago, with a 
repeating ‘instrument at Grand Rapids. 
Hereafter the teiegraph office will be ope: 
from 7 A. M. till midnight daily during the 
season of navigation. 

«"*, Watertown, N. Y., is canvassing the 
advantages of a metallic telephone circuit 
between that city and Syracuse. It would 
cost $6,000. It is reported that the Centrai 
New York Telephone and Telegraph Com- 
pany has agreed to build the circuit, pro- 
vided a certain amount of business is guar- 
anteed for two years. 

x*, George N. Seymour has left Still 
water, Minn., for Venezuela in the interest 
of capitalists, of which ex-Senator Sabin is 
president. Mr. Seymour will report upon the 
state of the country and its resources, and 
this report will have much to do with the 
acceptance of propositions made by the gov- 
ernment to give the syndicate the exclusive 
right to build and run railways, establish 
telephone and telegraph lines and put in 
electric plants. 


y*, It is stated again that a company is 
being formed in St. Louis, Mo., t> introduce 
the writing telegraph machines ; that it is 
proposed to operate them on the telepbone 
system, having a central office connecting 
with all the private or public instruments 
If a business mun wants to hold a conversa- 
tion with a customer or friend, he pulls a 
little lever, which rings « bell at the central 
oflice. He then writes down on his plate the 
number he desires, the connection is made, 
and he proceeds to write down his message, 
which is immediately reproduced in the 
same hand writing at the other end. If the 
party the message is addressed to is in be 
answers in the same way, and the conversa- 
tion can be carried on indefinitely. The 
questions and answers being all in writing, 
they can be filed away for future reference. 
When the party called up is not in, the 
message is ready for him on his retura to 
the office, perhaps. 

»*, When the telephone was introduced 
into England eight companies were formed, 
cach to work a separate district. Only three 
of these have been prosperous—the United 
Company, which serves London; the Lan- 
cashire and Cheshire, which serve the coun- 
ties so named; and the National, which 
supplies Scotland, the North of England and 
a part of Ireland. Some time ago these 
companies decided to amalgamate for the 
purpose of better connecting the large towns 
and to develop the telephone system generally. 
But the postmaster-general refused to license 
the new company which it was proposed to 
start. Then the Unitcd and the Lancashire 
and Cheshire agreed to sell their business to 
the National, and the sale is being carried 
out. The postmaster-general, however, ob- 
jects, and it is probable that he will decide 
to buy up the telephone in 1891, when he 
has the option to do so. Recently the Duke 
of Marlborough proposed in the house of 
lords to appoint a joint committee of both 
houses of parliament to consider the matter, 
and the prime minister expressed his readi- 
ness to agree to the proposal ; but finally it 
was decided to postpone the appointment 
until the beginning of next session. 


Paris Exposition. Long Distance Telephone. 

Visitors in the United States industrial The following letter from Mr. P. T. Bar- 
section of the Paris Exposition can see, from | num was received by the Long Distance 
any point in the big building, the tall pyra- | Company in this city, and is characteristic of 
mid made of reels of insulated wire from the the famous author : 
Okonite Company, 18 Park Row, New| WALDEMERE, BRIDGEPORT, CONN., } 
York. It is the finest exhibit of its kind in | Aug. 12, 1889. j 
the whole Exposition. In seeking an award | American Telephone and Telegraph Company : 
Ste : : ; durere| 4 Consider your long distance telephone 
for the merits of Okonite, the manufacturers | system a great, important and valuable :.ddi- 
have asked the French jury, which is com-| tion to the marvellous development of the 
posed of expert electricians, to make telegraph and local telephone. There scems 
thorough tests of its insulating qualities, | to be aa oo —— to ae 
: se ike = _ | us ‘‘equal to the angels” except the successfu 
also for tenacity and toughness of the com | navigation of the air, and that I feel confi- 
pound, also as to the maintenance of its good dent will very soon be accomplished. 
qualities under extremes of heat or cold, | P. T. BAKNUM. 


An Interesting Wire Exhibit at the | What a Great Showman rhinks of the 
| 





«*x There are some hundreds, more or 
less, of smart young men in town who are 
impressed with the idea that there is nothing 
that the hard-worked and obliging young 
‘adies at the telephone exchange like so wel] 
as flirting with idiots at the other end of the 


| wire. The crushing rebukes at times admir.. 


istered to the conceited simpletons is as the 
flame of a candle to the moth, and they live 
only to tempt fate again. Some time aco 
there was one of these nice boys who worked 
ina fruit store across the street from the 
telephone exchange. He conceived a kind 
of long distance infatuation for the young 
lady who answered the ‘pbone in the store, 
and poured a stream of silly nothings into 
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Tue Exursit oF THE OKONITE COMPANY AT THE PARIS ExposITION.—F ROM SKETCH BY THE REVIEW’S ARTIST. 


and to its resistance to abrasure. All of | 
these claims will undoubtedly be examined 
by the jury of award. 

The exhibit also includes a full line of 
Manson and Okonite tape, also the wiring of 
the American Bell Telephone Company’s 
exhibit and the Western Electric Company’s 
exhibit, which is done with Okonite wire. 

————_-->—_———_- 

«*, The San Diego, Cal , and Cuyamaca 
road has received its first consignment of 
1,000 poles, wire and insulators for the tele- 
graph line along the new road. 


x*» Work on 12 miles of underground 
conduits has been begun in St. Louis for the 
reception of telephone, telegraph and elec- 
tric light wires.- The estimated cost is 
$230,000. 





| Exhibition, recently, a highly interesting 


x", At the London Central Electrical 
experiment was made with a current of 10,- 
000 volts potential. One hundred 100-volt 
lamps, arranged in series, were fully incan- 
desced, affording an ocular demonstration of 
the presence of the 10,000 volts. A pair of 
copper Wires, with ends facing one another 
at a distance of half an inch, were then 
placed in the circuit, and all lamps were ex- 
tinguished. The primary current being now 
turned on, the ends of the wires were imme- 
diately seen to glow with a Brush discharge, 
which steadily increased in brilliancy until, 
in about four or five seconds, the circuit was 
broken by the rupture of the safety fuse. 


The lights at the point did not attain any 
great degree of brilliancy, and bore no re- 
semblance to an arc. 





her unwilling ear at every opportunity 
Finally she resolved to teach him a lesson. 
One day the young man was talking to the 
operator and expressed a violent desire (o 
see her. With much assumed coyness she 
at length told him she would grant his re- 
quest. She said if he would gaze at a cer- 
tain window of the exchange at the hour of 
high noon she would appear. He would 
recognize her from the fact that she wore a 
red dress. The appointed time came, and 
the smitten youth planted himself in front 
of the store and gazed with all his eyes and 
soul at the window of the telephone ex- 
change. Horrors! Instead of one there 
were five girls in red dresses smiling down 
upon him, It was too much and he fled. It 
was reported on good authority that the girl 
who put up the job was not one of the five. 
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State and Municipal Legislation. 


THE REPORT OF MR. A. R, FOOTE, OF THE 
COMMITTEE ON LEGISLATION, TO THE 
NATIONAL ELECTRIC LIGHT 
ASSOCIATION, 


At the Niagara Falls Convention of the 
Nutional Electric Light Association, Mr. 
Foote presented this report which was re- 
ferred to the Executive Committee. 1t will 
be remembered that the following resolution 
was adopted at the preceding meeting : 

Resolved, That a Committee on State and 
Municipal Legislation be appointed, consist- 
» Of ose member from each State, to 
perate tugether, to secure such legislation 
, each State, as may be required, to enable 

inicipaslities to contract with incorporated 

mpanies to perform services for cities aud 
ieir citizens, on the sound economical basis 
f securing to such companies an undivided 
mand, an unrestricted privilege, and a per- 
unent investment. 

Mr. Foote was made chairman of the com- 
mittee with power to appoint other mem- 

rs. He reported the States represented by 

mmitteemen as follows : 

California, George H. Roe ; Colorado, C. 

Smith ; Connecticut, John C. English ; 
lorida, G. Stuart Smith; Georgia, H. E. 

\\. Palmer ; Illinois, B. E. Sunny ; Indiana, 

john Caven; Kansas, L. A. Beebe; Ken- 

cky, A. Hi. Barret ; (ousiana, Samuel J. 
ilurt; Maine, William R. Wood ; Marylana, 

.rthur Steuart ; Massachusetts, F. A. dil- 

rt; Michigan, J. E. Lockwood ; Minnesota, 

S. Leonard ; Missouri, Joseph A. Corby ; 
w Hampshire, Alonzo Elliott; New 

jersey, Henry W. Pope; New York, E. A. 

‘iahar; North Carolina, D. A. Tompkins; 

jorth Dakota, Vincent 8. Stone; Ohio, A. 

Foote ; Oregon, P. F. Morey; Pennsyl- 
nia, A. J. De Camp; Rhode Island, Mars- 

len J. Perry; South Carolina, George B. 
dwards; Tennesee, Robert L. Morris; 

fexis, David Hall; Vermont, M. J. Fran- 
sco; West Virginia, John B. Garden; 

Visconsin, 8S. S. Badger. 

In this list of 42 States and the District of 

olumbia, there are but 13 blanks. Of the 

W members of the committee as now re- 

sorted, 15 were members of the Association 

ud 15 persons became members in accept- 
ng their appointment as a member of the 
ommittee. This history shows the succes- 
ive steps taken in organizing the committee. 
it also shows that the committee, as now 
ynstituted, is the product of the co-opera- 
on of many devoted workers and clear- 

aded thinkers, who are giving life to the 

.ssociation, by donating to it a part of 

heir own. 

As the initial step for the practical work 

f the committee, the following letter was 
iddressed, July 19th, to the Secretary of 
State, of each State : 

‘* Dear Sir: Will you kindly oblige me 

vith a list of the bills, by their title only, 

ffecting in any way the interests of the elec- 
ric industry, which were introduced in the 
ist session of the Legislature of your State, 
nd the simple statement with each, ‘ Passed’ 
‘Failed?’ I desire to report the list 
which you may furnish to the National Con- 
vention of the National Electric Light Asso- 
iation which wiJl be held at Niagara Falls, 
\ugust 6th, 7th and 8th. It will, therefore, 
1 desirable to have the list mailed to me by 
\ugust Ist. Thanking you in advance for 
he courtesy of your reply, I am very 
respectfully yours, (Signed) 
““ A. R. Foore, 
‘Chairman of the National Committee on 
State and Municipal Legislation of the 
National Electric Light Association.” 

In response to this request the follow- 
ng reports were received : 

1. Alabama. ‘‘l have no knowledge of 
iny bills introduced at the late session of the 
General Assembly on the subject of electric 
lights or other industries. 

“J. D. Barron, Sec’y of State.” 

2. Arkansas. ‘‘ None introduced. 

‘‘J. H. Surner, Chief Clerk, 
**Sec’y’s Office.” 

3. California. ‘‘ I know of no bills intro- 
duced into the Legislature of this State that 
either ‘ passed’ or ‘ failed’ affecting in any 
way the electric industry. 

‘* H. B. Davipson, Dep. Sec’y of State.” 

4. Colorado. ‘‘H. B. No. 252, making 
ippropriations for the maintenance and sup- 
port of the State penitentiary for the years 
1889 and 1890, and for other purposes, makes 
un appropriation for the establishment of an 
electric light plant within that institution. 
This is the only bill affecting the matter that 
| recollect. James Rick, Sec’y of State.” 

5. Connecticut. R. I. Walsh, Secretary of 
State, sends a pamphlet, ‘‘ Public ‘Act of the 
State of Connecticut Passed January Session, 
1889.” . But one act makes any reference to 
electric lighting, 8. B. No. 4, chapter 9, 
paige 5, an act relating to attachments and 
judgment liens. 

6. Delaware. ‘‘ An act was passed taxing 
telegraph companies. An act was passed 


granting a charter to charter a company to 
lay wires underground for a telegraph line 





ia upper part of State. A bill was intro- 
duced to compel electric companies and tele- 
graph companies to put wires underground 
in Wilmington—defeated. 

‘* JOHN P. SAULSBURY, Sec’y of State.” 

7. District of Columbia. (No report re- 
quested. ) 

8. Florida. 

¥. Georgia. 

10. Lllnois. ** H. B. No. 311, a bill for an 
act to authorize cities, incorporated towns 
and villages to construct gas and electric 
works—tuiled to puss. B. No. 352, a 
vill tor an act authorizing cities, villages and 
incorporated towns to fix, establish and regu- 
late rates to be charged, collected or received 
trom electric light companies for light, heat 
aud power failed to pass. ‘These are the 
only b.lls that 1 discover that were intro- 
duced to the last General Assembly of this 
State. 1. N. PreRson, Sec’y of State.” 

11. ludiana. 

12. Lowa. 

13. Kansas. **I have no kuowledge of any 
bills being introduced during the last sessiun 
ot cur Legislature relating to the electric 
industry. WM. Hiea@ins, sec’y of State.” 

i4., weutucky. 

15. Louisiana. 

16. Maine. ** There were no bills passed by 
the last Legislature affeccing the electric 
industry. A few charters ot electric light 
companies was the extent of legislation in 
that direction. 

** ORAMANDAL SMITH, Sec’y of State.” 

17. wlaryland. 

18, Massachusetts. 

19. Michigan. ** ln compliance with your 
request, | have examined the list of bills in- 
sroduced auring the recent session of the 
Legislature, and find but one bill on the sub- 
ject. A bill to authorize the formation of 
lighting, heating and power conmpanies— 
failed to pass. 

**GILBEKT R. Osmun, Sec’y of State.” 

20. Miunesota. 

21. Mississippi. 

22. Missouri. ‘‘I enclose herewith copy 
of Section No. 952 of the law on corpora- 
tion, which is the only legislation passed by 
our last General Assembly, affecting the 
electric industry. The same power is ex- 
tended to all cities under their different 
classes. 

**A. A. LESUEUR, Sec’y of State.” 

Note—This is an act relating to authority 
of municipality to contract with an incor- 
porated company for lighting by gas or 
electricity or supply of water. Contracts 
may be made for <0 years. 

23. Montana. (No report requested.) 

=4. Nebraska. **H. B. No. 75. An act 
auth»rizing any city of the second class in 
this State to establish, maintain, operate and 
control a system of electric lights, and to fix 
rates of charges for the use of lights, and 
to provide for the c pllection of such charges. 
Passed March 30, 1889. This is all. 

**GrLBertT L. Laws, Sec’y of State.” 

25. Nevada. ** But two electric bills were 
introduced during the last session of our 
Legislature. Both passed as follows: An 
act to authorize the board of State prison 
commissioners to erect electric lights on the 
State prison grounds. An act to authorize 
the lighting of the State capitol building and 
grounds by electricity. 

‘* Joun M. Dormer, Sec’y of State.” 

26. New Hampshire. ‘‘Our Legislature for 
this term is still in session, 1am not aware 
of any actual or proposed legislation touch- 
ing the electric industry. 

‘*‘A. B. Toompson, Sec’y of State.” 

27. New Jersey. ‘‘I hand you by this 
mail a copy, in pamphlet form, of the laws 
enacted by the Legislature of this State at its 
late session. It will be impracticable for me 
to furnish you with a list cf the bills intro- 
duced at the last session which affected the 
electric industry. 

** Henry C. Ket sey, Sec’y of State.” 

Notre—ln this pamphlet the following 
acts were printed: ‘‘Av act requiring cable 
railroad companies, electric railroad compa- 
nies and horse railroad companies to make 
annual returns to the State board of assess- 
ors. Chapter 208, page 96. An act concern- 
ing cities of this State, and to provide for 
properly and sufticiently lighting the streets 
and public places thereof. Chapter 297, 
page 137.” 

28. New York. 

29. North Carolina. ‘‘ Wm. L. Saunders, 
Secretary of State, sent a pamphlet of cap- 
tions of the acts and resolutions of the 
General Assembly, passed at the session of 
1889, with a synopsis of their contents.” 

Nore—In this pamphlet there are printed 
seven acts, incorporating companies or ex- 
tending the power of incorporated com- 
panies, for the purpose of making use of 
electric service ; also, act 149, page 18, an 
act to empower gas companies to supply 
electricity for lighting and power. Resolu- 
tion No. 18, page 82. Resolution in relation 
to the use of electric lights to be put in the 
Sanate chamber and hall of House of Repre- 
sentatives. 

30. North Dakota. ‘* There were no laws 
introduced at our last session of the Legisla- 
ture affecting in any way the electric 
industry. 

‘‘L. B. Ricwarpson, Secretary.” 





31. Ohio. 

32. Oregon. ‘* No legislation was offered 
during the last session affecting the electric 
industry. 

** GEORGE W. McBripk, Sec’y of State.” 

33. Pennsylvania. ‘* Charles W. Stone, 
Secretary of the Commonwealth, sent a 
printed copy, entitled, No. 158. An act to 
amend an act, entitled, An act to provide 
for the incorporation and regulation of cer- 
tain corporations, approved the 29th day of 
April, A. D. 1874, providing for the further 
incorporation and regulation of electric light, 
heat and power companies.” 

34. Rhode Island. *‘ None had. 

‘*SAMUEL H. Cross, Sec’y of State.” 

35. South Carolina. 

36. South Dakota. (No report requested. ) 

37. Tennessee. 

38. Texas. ‘‘ No bill relating to the elec- 
tric industry was passed at the last session 
of the Legislature of this State. 

¢* J. M. Moore. Sec’y of State.” 

39. Vermont. 

40. Virginia. 

41. West Virginia. ‘°S.B. No. 102. A 
bill authorizing the City of Wheeling to 
generate, distribute, supply and use electricity 
and gas. Did not pass. 

‘* HENRY S. WALKER, Sec’y of State.” 

42. Wisconsin. ‘*I hand you herewith 
printed copy of laws, passed during session 
of last Legislature of this State, relating to 
electric lighting. The enclosed were the 
only bills introduced. 

‘* Ernst G. TrmME, Sec’y of State. 

Note—The enclosureswere: ‘‘ No. 383. 
8. Chapter 282. An act to provide for in- 
creasing the facilities of the department of 
mechanic arts of the State University, and to 
establish courses in railway and electrical 
enginecring there, and making an appropria- 
tion theretor. No. 293. 8. Chapter 375. 
An act relating to electric light companies, 
To provide, by suitable insulation, return 
wires or other means against injury to per- 
sons or property, by leakage, escape or in- 
duction, of any and every current of electric- 
ity.” 

43. Washington. (No report requested.) 

No. of States reporting, 26; No. of 
States making no report, 16; No. of States 
from which no report was requested, 4; 
total, 43. 

In this connection, I wish to acknow- 
ledge the receipt of copies of bills from S. 
A. Duncan, of Pittsburgh ; John B. Garden, 
of Wheeling ; F. A. Gilbert, of Boston; B. 
E. Sunny, of*Chicago, and Ferdinand A. 
Wyman, of Boston. 

~>_>- 

»", Charles G. Beebe, secretary and treas- 
urer of the Chesapeake and Potomac Tele- 
phone Company, is reported to have said 
that when the new telephone service is 
established in Baltimore, that city will have 
one of the best telephone systems in the 
United States. The metallic circuit will be 
used exclusively. Conduits will be laid for 
drawing in cables. They will have a total 
capacity of one hundred and fifty 100-hun- 
dred wire cables ; about 60 of these will be 
in immediate use. These cables will con- 
tain about 5,000 miles of wire. In the 
metallic circuit system each telephone has 
two separate wires twisted about each other. 
By this arrangement induction from neigh- 
boring wires is reduced to a minimum, and 
long distance telephoning is made possible. 
The long distance lines connecting Washing- 
ton and Baltimore with Philadelphia, New 
York, Boston, Albany, Buffalo, Chicago and 
intervening cities, is being constructed on this 
plan, and when completed will enable persons 
in any of these cities to talk with any of the 
other cities using the ordinary telephones. 

linia 

Italy Interested in the Phonograph. 

Charles H. Wood, Vice-Consul-General to 
Rome, reports to the State department, July 
29th, that Signor Enrico Copello, who form- 
erly lived for many years in the United States, 
has purchased the right to sell the Edison 
phonograph in Italy. As a preliminary 
step to this enterprise, the Consul reports 
that Signor Copello visited Rome, bringing 
with him the first phonograph ever seen in 
the kingdom. It was exhibited before repre- 
sentatives of ‘‘The Associated Press,” of 
the Senate and Chamber of Deputies, leading 
scientists, and King Humbert. The King 
dictated a congratulatory message of thie 
phonograph to the inventor, and requested 
Signor Copello to carry to Queen Margaret, 
at Venice, a phonograph message. These 
exhibitions awakened great interest through. 
out the country, the vice-consul says, and 
the columns of the press are filled with hand- 
some tributes to Mr. Edison and to the in- 
ventive genius of the American people 
generally. 


” 











The French Chamber of Deputies and 
the Telephones. 


The French Chamber, in the interval be- 
tween two pugilistic encounters, has passed 
the bill for the purchase of the Paris tele- 
phones by the State. Our French contem- 
porary, the Bulletin International de 
? Klectricité, says: ‘* There was nobody in 
the Chamber, neither on the right, nor on 
the left, nor in the center, to ask the gov- 
ernment for explanations, or to induce the 
reporter of the commission to furnish the 
necessary information. The deputies, of all 
shades, certainly display an extraordinary 
indifference in anything and everythirg 
which is not personal abuse, exchange of 
invectives and scandalous revelations, with 
or without a game of fisticuffs.” 

The reason for purchase at this moment is 
roundly asserted to be the desire of the gov- 
ernment to be masters of the telephonic 
service when the elections commence, and, 
*‘.o obtain this end, what does it matter 
whether a few millions more or less are 
spent ?” adds our contemporary. 

It appears that nobody took the trouble 
to study the accounts presented by the com- 
mission, and in which the receipts alot.e 
were given, but not the expenditure. With 
the exception of two deputies, M. de la 
Batie and M. Dreyfus, the statements of the 
commission favorable to purchase seem to 
have been accepted without discussion. 
Amongst the arguments brought forward by 
M. Cochéry, the secretary of state for posts 
and telegraphs, in favor of govert.ment man- 
agement figured in the first place the reduc- 
tion of the rental. There is no mention of 
such a reduction in the report of the com- 
mission, and the Paris subscribers may as 
well give up all such pleasant illusions if 
they ever heldthem. The government will 
charge them the same price as the Société 
Générale des Téléphones, and it remains to 
be seen whether they will give them an 
equally good service. Fears are expressed 
that the government, by laying hands ov 
the telephones, will have at their disposal a 
number of appointments, and will fill them 
with their political supporters ; and not ouly 
that, but there will be more place-huntcrs 
than appointments, the latter will be in- 
creased in number, and instead of effecting a 
saving. a loss will accrue from the employ- 
ment of too numerous a staff. 

It is further alleged that any expectation 
of improved service by the introduction of 
improved methods and apparatus will be 
doomed to disappointment. And for the 
proof of this assertion, the adversaries of 
State purchase point to the telegraph service, 
where improved apparatus were only adopted 
years and years atter having received prac- 
tical recognition abroad. And they also 
point out that with a new industry, the ap- 
pliances for which are exposed to incessa.t 
improvement, it is not in the interest of the 
State tosearch for the best, because they 
would have to pay for patents and royaltics 
and incur expenses for which special pro 
vision would have to be made. It seen.s 
that the management of the Société Générale 
left much to be desired, but that the com- 
pany, after all, spared no expense to give to 
their subscribers an efficient service, and 
also that the uncertainty about the action of 
the government has for some considerable 
time paralyzed the efforts of the company. 

If we draw a parallel between the condi- 
tion of telephonic affairs between France 
and this country we find at once that we 
need have no fear on the scope of indiffer- 
ence of Parliament to public expenditure. 
Whenever the English post office purchases 
the telephones, the terms proposed by that 
department will be closely scrutinized, aud 
we may safely predict that a mere statement 
of receipts, without going into the question 
of expenditure, would be a suicidal act on 
the part of the postmaster-general. Nor 
need we fear that any government would use 
the telephone appointments for political 
ends ; abuses of patronage are the inherent 
curse of Republican governments, and of 
very rare occurrence, indeed, in this country. 

There only remains the one objection 
urged by the advocates of privateenterprise, 
namely, that State administration is slow in 
adopting improved apparatus and improved 
methods. With regard to this objection. 
we point to the management of the English 
telegraphs, just as ourcontemporary does to 
that of the nch. And here we find that 
we fortunately have some men at the head 
of this department who are fully alive to the 
importance of new inventions in the field of 
applied electricity, who are themselves en- 
thusiastic workers in this field, and who 
have proved over and over again that they 
have the public interest at heart. 
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* * A certificate has been filed of the con- 


solidation of the Citizens’ Street Railway 
Company, of Decatur, IIl., with the Citizens’ 
Electric Street Railway Company. 

* * The phonograph is to be used in the 
teaching of elocution in St. Joseph’s Acad- 
emy, at Greensburg, Pa. It magnifies 
defects of enunciation, and, ata recent test, a 
pupil honestly tried to repudiate as not his 
own a speech it had recorded. He could not 
believe he was so faulty. 

* * The directors of the Union Depot and 
‘Mound City Railroad Companies, known as 
the Scullin lines, held meetings at their re- 
spective offices recently. The capital stock 
of the Union Depot Company was increased 
from $400,000 to $1,200,000, and it was 
decided to change the motive power of the 
road from horse-power to electricity. The 
Mound City Company voted to increase their 
capital stock from $125,000 to $1,000,000, 
and decided to change the motive power to 
electricity. Bonds will be issued on each 
road to the amount of the capital stock, for 
the purpose of providing means to make the 
change. 

* * The efficiency of the electric system 
for the Colerain avenue road, just completed 
for the Cincinnati, Ohio, Street Railway 
Company, by the Thomson-Houston Elec- 
tric Company, was put to a practical test 
recently. Only one of the three dynamos 
were in use at the time of the test, operated 
by a single Ball engine of 200 horse-power. 
This was sufficient to light the power-house 
and furnish power on the road for ordinary 
uses. The company will not open the road 
to the public at once—at least not until all 
the motor cars have been tested on the road 
and found to work satisfactorily with com- 
petent men at the motors, which will be in 
a short time. 

* * For several weeks past a report has 
been in circulation to the effect that the 
Little Rock (Ark.) Electric Railway had 
been purchased by a syndicate of Phila- 
delphia capitalists. As if confirming this 
report, the president of that road came East 
about two weeks since. He neither affirms 
nor denies the report of the sale. He admits 
that negotiations are pending, and if the 
sale takes place, with it goes Cunningham’s 
Lake, a body of clear water a few miles 
west of the city, and several large tracts of 
suburban land. It is impossible to obtain 
the particulars of the deal, but enough can 
be seen on the surface to show that it is one 
of great magnitude. 

* * One of the first electric street railways 
in this country, the Washington Street, 
Asylum and Park Railway, of Binghamton, 
N. Y., has recently had its entire equipment 
changed in order to meet the latest and most 
approved ideas of electric railway science. 
The first equipment was installed about two 
years ago, and the changes which are being 
made illustrate the advances which have 
been accomplished in electric railway 
science, and they show the difference between 
the ideas which were prevalent two years 
ago and the leading ideas as illustrated in the 
motor appliances of to-day. The motor cab, 
which occupied the front of the car under 
the old style of electric railway, will be 
entirely dispensed with, and the motors will 
be placed underneath the cars, as in all the 
modern electric railways. The overhead 
overrunning trolley and the method of carry- 
ing all the current over the track on a single 
conductor have been abandoned for the 
latest Sprague methods in this case. The 
motive power, also, will be under the more 
complete control of the driver, and all 
degrees of speed in both directions are ob- 
tainable by movements of a single switch, so 
that the car can be propelled either back- 


wards or forwards with equal ease and 
rapidity. 





Success of the Storage Battery Cars on 
the Fourth and Madison Avenues, 
New York. 

Theory in electric traction seems to be a 
thing of the past. Never has practice fol- 
lowed so closely on the heels of theory as in 
the case of the application of electricity as a 
motive power for the propulsion of street 
cars. While two years ago street railroad 
men were justly skeptical as to the success 
of electricity as a motive power in its then 
undeveloped form, they to-day seem to vie 
with one another to be the first in the field 
to adopt this new and attractive means of 
transit. In 1886 there were but seven roads 
operating cars by means of electric power, 
while to-day there are 109 who are either 
operating or have roads already in course of 
construction. It is stated that ah inde- 
pendently propelled car is preferable for the 
carrying of passengers in the city streets, to 
a system dependent on a central source of 
supply. It has simply been a question to 
prove that such system could be applied to 
the propulsion of tram cars so as to be abso- 
lutely reliable and economical. The storage 
of electricity seems to be the only means of 
obtaining such a result, and it has been the 
labor of many years to bring this system to 
its present state of perfection. The first of 
the standard cars of the Julien Electric 
Traction Company, operating on the Fourth 
and Madison Avenue lines in New York 
City—No. 7—ran over 6,000 miles and car- 
ried over 80,000 passengers, we are informed , 








without costing one dollar for repairs. 








York and elswhere. Its advantages are too 
well known to dilate upon; it is simply a 
question of proving their practicability and 
economy. Their reliability is proven be- 
yond a question by the record of No. 7, and 
also by the perfurmance of the 10 cars now 
in service. The absolute cost of operating 
cannot, of course, be given as the result 
of experience to be sufficiently reliable, 
until the system has been run as a system, 
for at least a much longer time. It is a ques- 
tion if there is a company running an electric 
road in this country to-day that can more 
than surmise what it costs them to operate, 
owing to the uncertainty of the deprecia- 
tion of motors and overhead construc- 
tion work. There is not the least doubt 
in the minds of the officials of the Fourth 
Avenue line, however, that the storage 
battery system will prove cheaper than 
horse traction. It is found on this 
road that it requires less than 12 horse 
power hours to make a round trip of 12 
miles and at the rate at which current can 
be produced, varying from 1} to 2 cents per 
horse power hour, it will be seen that for a 
car day of 75 miles, the actual current re- 
quired for the propelling of the car will cost 
but $1.50 at the most. The other items of 
the cost of motive power, attendance at the 
station, and depreciation can be calculated 
by allowing the positive plates of the batteries 
a life of one year, and the negatives two 
years, and allowing 10 per cent. per annum 
depreciation on the motors, regulators, etc., 
it will be found that we will have $700 per 
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Fic. 1.—Tur NEw STorAGE BATTERY CARS—JULIEN SySTEM—ON THE FourRTH AVENUE LINE, 





New YORK. 


Having proved that a storage battery car | 
could be built that would be reliable, the | 
Julien Company began the construction of | 
30 cars at the works of the John Stephenson 
Company, based on the experience gained 
by car No. 7; the first of these cars—No. 8— | 
was placed on the road June 22d, and on | 
Wednesday, August 8th, car No. 17, the last | 
of the first group of 10, was placed in ser- | 
vice and have since then run continuously | 
in regular passenger service, to the great sat- | 
isfaction of the company and of the officials | 
of the Fourth and Madison Avenue road. | 

The performance of these cars is partic- | 
ularly creditable, when it is considered that 
they are sent out between horse cars, and | 
are dependent entirely on their self contained | 
energy, and have never failed to return to 
the station by their own power. They are 
placed entirely in the hands of green drivers, 
who, however, seem to take pride in being 
promoted from a horse car driver toa posi- 
tion approaching an engineer. The road on 
which these cars are operated is, in every 
way, unsuited to the operation of a mechani- 
cal system ; the track, switches and frogs 
are in many cases of an old pattern and are 
very severely worn from the heavy truck- 
ing of a large city. The cars are run from 
the car stables, and owing to a lack of room, 
many of the accessories of an electric system 
are lacking. The actual operation of these 
10 cars marks a new era in street car trac- 
tion, as they solve the problem of storage 
battery traction, and it is certainly to be 
hoped that, at a not very great distant period, 
this means of locomotion will be very 





thoroughly adopted in the streets of New 


car per year, or a total of $3.40 per car per 
day, and adding attendance, say $4, as 
against $6.50 for horse traction on the same 
line. When cars are turned out in large 
quantities the cost of battery will necessarily 
be reduced and the above figures we may 
expect to see fall below this estimate. By 
allowing the battery a life of but six months, 
the Julien Company estimate that they can 
operate the system at a less cost than horse 
traction, which, with the advantages it 
presents, would be sufficient to insure its 


| general adoption. 


The car illustrated in the accompanying 
cut is one of 10 now operating on the Fourth 
Avenue line and is a 16-foot body mounted on 
an independent rigid truck with a six-foot 
wheel base, on which are placed two 10 
horse-power motors. The truck is entirely 
independent of the car body and may be re- 
moved at any time. The weight of the car, 
mounted on its truck, with motors, gearing 
and battery in position, is between six and 
seven tons. The motors are geared direct, 


| one to each axle, and are readily accessible 


from the car floor to trap doors. The battery 
consists of 108 cells which are placed in 
six trays of nine each on each side of the 
car; these trays are pushed into the car 
through the outside panels under the seats. 
This battery has a total capacity of about 35 
electrical horse-power hours. The cars, as 
operated on the Fourth Avenue line, are 
geared for a speed of from 9 to 10 miles an 
hour on the level, though they can be run 
much faster for suburban service, when not 
operated between horse cars. Each car re- 
quires from 64 to 8 horse-power for gen- 











erating machinery according to the number 
of cars in operation. Cars are operated from 
either end by a regulator. The movable 
handle is applied by the driver, and no one 
is better able to run the car than a horse cur 
driver, owing to his knowledge of the brakes, 
Putting on and shutting off of the power is 
learned thoroughly in a few trips. 

The regulator used on these cars is.a very 
beautiful feature, the power being applied 
by different groupings of the accumulators, 
thus the variation in speed from the start to 
10 miles an hour is so gradual as to be 
imperceptible. A powerful brake is used 
on all cars which in case of emergency can 
be supplemented by the reversal of the 
motors from the regulator, and the car 
stopped when going at full speed within 
one-half its length. Five 16 candle power 
incandescent lamps are used to light the car, 
and a warning gong is also sounded by cur- 
rent from the battery. The truck employed 
in these cars is, to some extent, a departure 
in electric railway construction, being made 
of wood, which in addition to deadening the 
sound of operation of motors and gearing 
takes up all vibration and prevents the 
loosening of parts which is found to be so 
common in cable and other mechanical cars 
employing iron trucks. The body is sup- 
ported on rubber cushions which not only 
renders their riding most delightful, but pre 
vents all strain on the car body proper in 
suddenly stopping or in the rounding of 
curves. Since these cars have been placed 
in service, they have never missed but one 

trip (caused by a broken wheel 
flange), and there has not been a 
cent spent upon them for repairs of 
any kind. 

When storage batteries were first 
introduced for the propulsion of 
street cars, the question of the hand- 
ling and charging of the batteries 
was considered one of grave import- 
ance. It will be seen that each car, 
requiring 216 accumulators, measur- 
ing six inches square and seven inches 


= high, would, in a large installation, 


be an item of perhaps vital con- 
sideration, should not the proper 
means be at hand for their charging 
and manipulation. One of the most 
ingenious and attractive features in 
the Julien system is their battery 
shifting device which is illustrated 
in cuts 2and 3. The car runs into 
the station between two elevators 
16 feet long,composed of two shelves, 
the lower one containing the charged 
‘ set, while the upper one is used to 
receive the discharged set, when withdrawn 
from the car. When the fresh set has been 
put in place through the outside panels of 
the car, the car goes out, and*the elevators 
are raised up between a series of racks into 
which the discharged batteries are placed 
und a fresh set is lowered, which operation is 
repeated with each car. The batteries, which 
are in six trays on each side of the car, make 
automatic contact with the regulator the 
moment they are pushed in position in the 
car, and they in the same manner make con- 
tact with the dynamo, as soon as they are 
placed on the shelves. These elevators are 
run by stationary motors, and the entire 
change from the time the car enters the 
station until it is again on the road occupies 
but three minutes ; and while the battery is 
being changed the regulators and motors are 
examined. These racks, with motors, etc., 
occupy a space of but 24x7 feet on each 
side of the car or 336 square feet, which 
represents the stall 100m of 135 to 150 horses 
or 6,000 square feet. This item of saving 
the floor space is one of great importance in 
large cities, where land is at a premium. 
The best proof of the favor with which the 
officials of the Fourth Avenue road view the 


operation of these new standard cars, is the 
fact that they have recently placed an ad- 
ditional order with the Julien Company for 
a second group of 10 cars, which will doubt- 
less be followed by the entire equipment of 
the road. Two cars have just been sent to 
Providence, which will be operated by the 
Union Passenger Railway there. and the 
Pullman Palace Car Company are buildin 
12 bodies, a number of which will be plac 
in service on the horse car line in Pullman, 
Iilinois. 
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Annual Convention of Edison Illuminating 
Companies. 
(Continued from page 5.) 


the Edison business which is now fully ac- 
complished. . The Edison Company is to-day 
in the position that some of its competitors 
have been for some time past — namely, stand- 
ing ready to go into the field to compete for 
business upon a commercial basis with the 
sinews of war behind it. 

‘‘In the reorganization of the Edison busi- 


ess most of the competent executive officers, | 


engineers and technical men of all descrip- 
ons, have been retained. Other men have 
ome.in who represent new capital, instilling 
iew blood into the enterprise, and altogether 
he company. is pow in a position to deal 
vith the questions of competition created by 
yarties who have appropriated and are using 
pending the decisions of the courts) methods 
)f which the genius of Mr. Edison has made 
is proprietors.” 

Mr. J. H. Herrick, vice-president of the 
Edison General Electric Company and presi- 
lent of the United Edison Mfg. Company, 
was then introduced. He said : 

‘Mr. President and gentlemen: It is a 
source of great satisfaction, and also a source 
f great embarrassment to meet these gentle- 
nen who are so intelligent and so well in- 
ormed in this business. To me this isa new 
latform. I come upon it anxious to learn 
he principles of electricity and to profit by 
he work of this Convention, but primarily 
[ presume some idea of the future policy of 
the company from a purely business point 
»f view is expected. 

‘*Tt is very much easier to lay out a plan 
of campaign than to carry it into effect. In 


giving you a sketch of what is pronosed, of 
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course such a sketch will be subject to such | 


modifications us the future may render either 
just or desirable. The growing commercial 
value of the Edison system of electric light- 
ing atfracted the attention and careful con- 
sideration of capitalists. An investigation 


of the validity of the patents, the probability | 


of sustaining them and thereby insuring a 
practical monopoly of incandescent lighting, 
together with the impression that a consoli- 
dation of the Edison interests would thereby 
produce economy in its management, its 
general expenses, etc., led certain gentlemen 
to endeavor to bring about a consolidation of 
the various companies, which after several 
months of negotiation was finally accomp- 
lished. The Edison General Electric Com- 
pany is now practically the owner of all of 
the companies covering the Edison system of 
incandescent lighting. The relation which 
this company will now hold toward the 
illuminating companies, will, as I under- 
stand it, be divested to a very greut extent 
of the parental feature which has been ad- 
mirably sustained in the past. It is better it 
seems to me that the parental position should 
be succeeded by a purely commercial one. 

‘* It is hoped that the relation of the illumi- 
nating companies and the patrons and 
believers in the Edison system throughout 
the country will be wholly and purely ona 
friendly commercial basis. Believing that 
tobe for your best interest, and the best 
interest of the General Company, we have 
decided to maintain it for the mutual advan- 
tage of allof us. 

“The organization of the company has 
been made in this way ; the General .Com- 
pany may be said to take the place of the 





| treasury of the general company. 


Edison Light Company, with the additional 
advantage of controlling all existing inter- 
ests. 

“To take charge of the executive manage- 
ment of all the departments of the business, 
another company has been organized, the 
United Edison Manufacturing Company, 
under the control of the Edison General 
Electric Company. 

** Its revenue will ultimately go into the 
It will 
be conducted by gentlemen who are familiar 


with the exigencies of the business and its | 


wants. The patent litigation I believe it is 
intended shall be prosecuted with more 
vigor than in. the past, and it is hoped that 
instead of being partly on the defensive we 
may become wholly aggressive litigants, 
and that we may not only sustain the fun- 
damental patents, but also the large number 
of subsidiary patents which shal] put us in a 
position to assert the right we believe to be 
ours and which right we believe will in time 
be sustained by the courts of justice. 

“As to the commercial aspect: A very 
large saving will be made in the expense of | 
the company’s management, That will en- | 
able the company to sell its goods at a more 
reasonable rate. It is the intention, in so | 
far as the commercial necessity of the case | 
requires, to reduce prices on all electrical 
apparatus. One of the very earliest efforts 
of the company was to get what was earn- 
estly requested and freely debated at the 
Kansas City meeting, a reduction of the 
price of lamps. It is also expected that 
while this reduction as appliec to isolated 
work has been large, a certain proper reduc- 
tion shall be made to the illuminating com- 
panies, as it is the effort and intention of the 
General Company to place our central sta- 











tions ‘in"{a %position to compete with any 
lamp in the market. I am credibly in- 
formed and believe that a further advance in 
the efficiency of the lamp will be made, and 
that thus the Edison lamp will be the cheap- 
est as well as the best in the market. 

‘‘In regard to its isolated business; It is 


believed that the general system for the con- | 


struction and installation of isolated plants 


can be more effectually and economically | 


operated under one general organiza- 
tion. The company will therefore seek to 
take charge of that business throughout the 
country and do its own work of instalation. 
We have been led to take this step from the 
fact that frequently installations were made 
which were defective and which injured the 
station in that locality as well as the system 
generally. This we seek to avoid, and are 
determined to do the work in the best possi- 
ble manner at the lowest possible price. By 
this arrangement we believe that the illumin- 
ating companies will be the gainers, as 
arrangements will be made that will be 
entirely satisfactory as an equivalent for 
that which has heretofore been secured 
by the local companies who have installed 
these plants themselves. In a word, the 
general idea is to consult and harmonize all 
the interests connected with the Edison 
system, and by cheapening the cost of pro- 

uction, benefit the general public as well as 
the illuminating companies. 

‘‘T am very much pleased to have been 
able to meet the gentlemen of this Associa- 
tion, and trust that everything which has 
been proposed may be consummated to your 
benefit as well as to that of the General 


| which I have formed at this Convention will 
| long continue.” 
| The relations of the parent organization 
| and its licensees and agencies, were discussed 
| by John I. Beggs, of New York, who intro- 
| duced several important questions as to the 
| future policy of the newly organized General 
| Company, and pointed to numerous exam- 
| ples of the practical outcome of past methods 
of dealing with local organization which in 
his view should serve to shape future 
negotiations. The matter was taken up by 
Messrs. Johnson, McClement, Leonard, 
Edgar, Herrick, Post, Mottram, Smith, 
Carroll, Markle and others. The discussion 
was very animated and was finally settled 
by the assurance of Mr. Herrick that in the 
| arrangement of the general policy all availa- 
ble information would be considered and all 
practical ideas given proper consideration, 
to the end that the greatest mutual advan- 
tage would be secured. 
Mr. E. H. Johnson made a deeply inter 
esting statement of the condition of the 


| litigation to establish the validity of the 


Edison fundamental patents. The exact 
present status of the filament, fibrous car- 
bon, feeder, three-wire and other important- 
patents, was taken up in detail, and a com- 
prehensive idea conveyed to the Association 
of the determined spirit shown by the Edison 
Electric Light Company (which still main.- 
tains its organization for this purpose) in 
forcing these questions towards ultimate and 
speedy decision. It was specially brought 
out that in three of the most important suits 
the records and arguments are in the hands 
of the judges, and decisions are expected at 
any moment. These include the suit entered 
by the Sawyer-Man Company against the 
McKeesport (Pa.) Light Company, in which 
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the burden of the defence is assumed by the 


Edison parent organization. 


The number of papers submitted to the 


Convention was unusually large and valu- 
able. For reasons which have influenced 
the Association in restricting the attendance 
| upon its meeting to the legitimate member- 
ship, much of the practical material em 
| bodied in these papers is not given to the 
public. Their general character and scope 
will, however, be indicated by outlines and 
extracts. 


** THE HEATING OF CONDUCTORS BY ELECTRIC 
CURRENTS,” BY PROF. A. E. KENNELLY. 


Mr. Kennelly stated in presenting his paper 
to the Association: Not very long ago the 
Edison parent company desired to know 
more fully than it had the means of knowing 
at that time, the exact conditions of safety as 
regards the carrying capacity of conductors 
used in electric light work and the transmis- 
sion of electrical energy for power purposes. 
The subject was first suggested specifically 
to the standardizing bureau by Capt. William 
Prophy, of the New England Insurance 
Exchange, who pointed out certain inaccu- 
racies and omissions in the existing tables 
used “be: various electric companies in 
wiring buildings and forming the founda- 
tion of the rules of the Exchange under 
which these companies are operating. 

It is, of course, a very important subject, 
and when the insurance people applied to 
the Edison Electric Light Company for in- 
formation, it was unable to give full and 
complete details of what sizes of wire should 
be considered perfectly safe for any given 

(Continued on page 10.) 





Company, and that the pleasant associations 














—— The Aibherst Gas Co. have voted to 
put in an electric light plant, and to use gas 
engines to drive the dynamos. 


—— The Alpena, Mich., Electric Light 
Company have declared a semi-annual divi- 
dend of six per cent., being one per cent. 
more than usual. 


—— There is now a ‘‘ Dynamodermic In- 
stitute of Paris,” where the professors offer 
to smooth out wrinkles by * electrolysis.” 
The electricity revivifies the skin and makes 
it young again. 

—— The electric light plant introduced at 
the Wakefield Rattan Works last fall has 
proved a great success, so much so that the 
company is now busily engaged putting in 
500 more lights. 

—— The regular quarterly dividend of 113 
per cent. on Westinghouse Electric stock has 
been declared and is payable August 26. 
Transfer books will be closed from August 
15 to 26 inclusive. 

—— The Committee on Science and Arts 

of the Franklin Institute, of Philadelphia, 
has recommended the award of the Scott 
legacy medal and premium to Dr. W. Leigh 
Burton for his electric heater. 
The Greenfield (Mass.} Electric Light 
and Power Co. have voted to increase the 
capital stock from $15,000 to $30,000, in order 
to attend to the large increase of business. 
One new engine and one new dynamo will be 
put in. 





—— The lighting of the new Daily World 
building now in course of erection has been 
secured by the isolated lighting department 
of the Westinghouse Electric Company. 
The plant will be a large one, consisting of 
3,600 lights, and will be one of the most 
complete ever installed. 

—— Electric light excursions are among 

the novelties of summer resort amusements, 
especially at the Thousand Islands. A cor- 
respondent says: The sights revealed when 
the powerful search light is directed toward 
inhabited portions of the islands are always 
interesting and sometimes startling. 
A committee in Leeds, England, 
having giving the matter of incandescent 
lighting a thorough investigation has con- 
cluded that a great improvement in the fila- 
ments is necessary, for, although made to 
burn 1,000 hours, the average life of the 
carbon is between 800 and 900 hours only. 








There will soon be some lively bid- 
ding for the contemplated improvements in 
the street railway service at Minneapolis. 
The Edison Company has already made a 
proposition to furnish electric power at the 
rate of $2.70 per day for each car. Another 
company proposes to put in an electrical 
plant and not ask a cent unless it proves en- 
tirely satisfactory. 


—— The Winthrop (3e.) Electric Light 
Company has just been organized, and in- 
cludes some of the heaviest business men in 
the place. It will have a capital stock of 
$10,000. They will put bonds upon the 
market immediately and begin operations at 
once should the stock be quickly taken. All 
business places and many private residences 
will be illuminated by the company. 


—— The commissioners of the District of 
Columbia have signed a contract with the 
Electric Light, Heat and Power Company of 
Washington, operating under the Westing- 
house Electric Company of Pittsburgh, to 
light certain streets with incandescent lights. 
This was done in spite of the opposition of 
the Washington Gas Light Company and the 
United States Electric Light Company, 
which claim a monopoly of street lighting 
for the district. All three companies will 
probably appeal to Congress, 
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current under any given conditions in house- 
hold work. Thereupon the Light Company 
had carried out at Mr. Edison’s laboratory, 
in Orange, a series of experiments which 
have resulted in putting the company in 
possession of more full information upon 
this and kindred points than is to be found 
anywhere else in the electrical world at this 
moment. 

In these experiments we adopted the 
course of putting 24 wires of different sizes 
in actual panelling. Various currents were 
then sent through these wires, the highest 
being 300 amperes, which was considered a 
maximum for general interior work. Ob- 
servations were made as to the temperature 
resulting from these various currents. The 
highest temperature reached was 100° C. 
or about 180° F. above that of the surround- 
ing air of theroom. This was reached by 
number 26 B. W.G. wire with nine am- 
peres. As the wires grew bigger and bigger 
the temperature lowered correspondingly 
with the same current until with the largest 
wire only 40° C. was reached with 300 am- 
peres. 

By taking these results we can find what 
temperature will be reached by any current 
on a given size of wire under ordinary con- 
ditions. 

The important question arises as to what 
is considered a sate temperature. You might 
allow a wire in your cellar to rise 150% F. 
above that of the surrounding air which 
might be 40°, that would be in all 190°. 
You could not allow at the ceiling of your 
purlor where there might be an existing tem- 
perature of 100°, 150° more on top of that 
without a source of danger. 

‘The paper was not read by Mr. Kennelly 
but filed for action by the Company. It 
was very lengthy and contained valuable 
diagrams, curves ard tables and was con- 
sidered a very valuable addition to the com- 
pany’s technical literature. Discussion on 
the points brought out was participated in 
bv Messrs. Johnson, Wirt, Field, Insull, 
Mottram, Merritt and Carroll. 

The next paper of importance was by Mr. 
Leigh Carroll, of Birmingham, Alabama, 
entitled 
* "THE MAXIMUM EFFICIENCY OF INCANDES- 

CENT LAMPS FOR CENTRAL 8sTATION 

WORK.” 

The scope of this paper may be inferred 
from the following extract: 

** This question, so far as it has to do with 
the Edison lamp, is one which has already 
received such exhaustive treatment by Mr. 
John W. Howell in his paper before the In- 
stitute of Electrical Engineers, April 14, 
i888, and later by the Edison Lamp Com- 
puny in a paper over Mr. Edison’s signature 
read at the last meeting of this Association, 
that there would seem to be little left to 
discuss.” 

An interested listener to Mr. Edison's 
paper at the last Convention and to the dis- 
cussion that followed it, my attention was 
particularly called to theapparent unwilling- 
ness of the Convention to accept the results 
reached by Mr. Howell and Mr. Edison, 
though the experimental and thecretical 
determinations of Mr. Howell were substan- 
tiated by the mathematical determinations 
of Mr. F. E. Jackson, and these same results 
were found by Mr. Edison’s investigation 
to be reached in practice. 

Those who are familiar with Mr. Howell’s 
paver will recollect the law as stated by him 
to be as follows: ‘‘ The point of maximum 
etliciency is reached when the lamp bills are 
about 15 per cent. of the total operating ex- 
penses of the station.” It is the correctness 
of this law as applied to central stations that 
we propose now to consider. 

Following out Mr. Howell's line of thought 
we find the total cost of operating lamps to 
be made up of two parts: 

1. The cost of current. 

2. The cost of the lamps. 

This current cost is made up of every ex- 
pense incurred in producing the current, and 
properly includes materials and supplies 
consumed, labor, taxes, insurance, salaries, 
rent, interest, and all fixed charges of every 
description. 

If, however, we examine these items we 
shall find that they consist of two distinct 
classes: 

1. Those that vary with the amount of 
current produced. 

2. Those that do not, but are practically 
constant without regard to the current out- 
put. 

Thus among those expenses that are prac- 
tically constant we will find all fixed charges, 
such as interest, rent, insurance, taxes; also 
nearly, if not quite, all the labor and salaries, 
since a station must always be ready to 
handle business. 

The variable items are supplies such as 
coal, water, oils, etc., and minor expenses. 
This latter class varies in practically a direct 
proportion to the current output. 

The breakage varies in conformity with the 
law obtained by Mr. Howell, that the life of 
the lamp in hours is equal to the sixth power 
of its efficiency expressed in W atts per candle. 
Using Mr. Howell’s notation, and modifying 
it to conform to the divisions of cost as given 
above, we would have : 

T = total cost = C + L where C = current 


cost, L lamp cost, and where C = CK + Cv, 
when C¥ = constant current expenses, and 
CY = variable current expenses. Or, T 
Ck+ Cv+L. Also, TY—Cv+ L, or total 
variable cost = variable current cost + lamp 
cost. 

To illustrate how the ratio between the 
constant and variable parts of the current 
cost will affect the total current cost under 
varying current output we will take two cases 
of opposite character : 

1. A. Constant expenses large. 
able expenses small. 

2. <A. Constant expenses small. 
able expenses large. 

A central station belonging to the first class 
will be one where power is very cheap, or 
costs nothing at all,—owns its water power 
for instance,—whose plant is well managed, 
which uses but little oil, etc., and has but 
few repairs. Under these conditions the 
total cost will vary but slightly whether 
there is one lamp in a circuit or a thousand. 
But while the total current cost varied but 
little, the cost;per lamp, or horse power per 
hour, will vary largely with tbe current 
output, 

Thus, suppose 2,000 horse-power hours 
per month cost $400, of which $360 are for 
constant expenses and $40 are for variable 
expenses. Here the current cost per horse- 
power hour is 20 cents. If, however, we 
increase the output to 4,000 horse-power 
hours the expense becomes $440, of which 
$360 are for constant expense and $80 for 
variable. Our current now costs only 11 
cents per horse-power hour. 

A station in the second of the above classes 
will be one where the fixed chargesare small, 
salaries low, and labor cheap. But fuel and 
water are high, or perhaps power is rented 
at a fixed price per horse-power hour so that 
the cost increases directly with the output. 

Thus reversing our figures about, suppose 
2,000 horse-power hours per month to cost 
$400, of which $40 are for labor, salaries, 
taxes, etc., while $360 goes to pay for fuel, 
water, etc. The cost would be as before 20 
cents per horse-power hour. 

Increasing the output now to 4,000 horse- 
power hours we would have total cost $760, 
of which $40 would be for constant expenses, 
while $720 would goto variable expenses. 
In this case the cost per horse-power hour 
would be 19 cents, as against 11 cents above, 
a widely different result. 

Hence care must be taken in dealing with 
the question of cost per horse-power hour 
under varying output of current, to examine 
and to divide it into its component constant 
and variable elements and base our determi- 
nations upon the relative value of each. 

This paper was also long and exhaustive. 
A spirited discussion, - participated in by 
Messrs. Howell, Jackson, McClement, Wirt, 
Beggs and Smith followed the reading, 
illustrating the difficulties found in the 
arrangement of an equitable basis for the 
calculation of conditions which should 
govern in central station practice. It was 
desired that Mr. John W. Howell should 
take time to consider the subject carefully 
and if necessary formulate a modification of 
his original paper which would reduce it to 
a practical rule for the use of managers of 
central stations, 

One of the most interesting papers to a 
majority of the delegates was a paper dealing 
with many practical questions of every-day 
importance to managers of both large and 
small central stations, though primarily ad- 
dressed to the latter class. It was entitled 
‘* PROMINENT PERPLEXITIES WITH STATION 

MANAGEMENT,” 

presented by Wilson 8S. Howell, who has 
for the past three years been employed in 
travelling from one station to another in 
response to calls for systematic inspection 
and advice as to the equalization of pressures, 
enlargement of business, reinforcement of 
conductors and kindred subjects requiring 
thorough and practical knowledge of the 
details of the business. 

Among the numerous points touched upon 
was that of the use of 110 volt motors on 
three-wire systems as a fruitful source of 
trouble, bad baiance and excessive losses in 
certain areas ; questionable practices in the 
interior wiring of buildings; improper 
placing and uses of equalizers; the proper 
detection and corrrection of weaknesses; and 
particularly practical knowledge of all de- 
tails of the system which managers should 
possess. The discussion was limited in time 
and comprehensiveness by the statement of 
Mr. Herrick that a department of inspections 
intended to follow up the detail of all points 
of this character is now in process of organi- 
zation, and will be made one of the features 
of the methods pursued by the new manage- 
ment. 


B. Vari- 
B. Vari- 


FUEL GAS. 

On the subject of some of the advantages 
obtainable by a system of Electric Light and 
Fuel Gas, Mr. Joho R. Markle, president of 
the Markle Engineering Company, of 
Detroit, read a very careful and suggestive 
paper which was received with great interest 
by the Association. 

Mr. Markle’s paper will doubtless be 
printed and circulated among the Edison 
central station people. An animated dis- 
cussion immediately resulted, and called out 








Messrs. Edgar, Field, Johnson, Beggs, Gil- 
bert, Mottram, Leonard and Insull, culmina- 
ting in the appointment of a committee for 
the further investigation of the propvsition, 
to report to the executive committee for such 
action as in their judgment might be deemed 
immediately advisable. This committce was 
composed of Messrs. Markle, Field and 
Edgar, with tbe president. 
HIGH POTENTIALS AS AN ADJUNCT. 

Mr. Gilbert, of Detroit, offered the fcllow- 
ing resolution : 

Resolved, That the Association respectfully 
call to the attention of the Edison General 
Electric Company, the difficulties under 
which local companies are now laboring in 
consequence of the lack of : 

1. An efficient and inexpensive arc light 
system. 

2. An arc lamp which can be economically 
operated on the three-wire system. 

8. A flexible method of enlarging the 
territory which can be profitably covered 
from their stations, for domestic lighting by 
higher pressures and consequently Icss out- 
lay of copper than that involved by the 
three wire method. 

We earnestly appeal to the parent organi- 
zation to supply these deficiencies. 

In the discussion which followed it was 
brought out that this question had been care- 
fully considered by the parent company, 
who had instructed Mr. Jenks to prepare a 
statement as to the various methods by which 
the Edison stations may be thus enlarged. 
A number of extracts from this paper are 
given below: 

The address of Sir William Thomson, as 
president of the physical section of the 
British Association in 1882, contained this 
memorable passage: *‘ Nothing above 200 
volts on any account ever should be admitted 
into a ship or house or other place where 
safeguards cannot -be made absolutely and 
forever trustworthy against all possibility of 
accident.” This opinion accords with what 
Mr. Edison has always maintained—that in 
the long run every system will fail which 
does not (for domestic service) use a low 
pressure current. 

Bearing in mind therefore this underlying 
idea asa text, the purpose of the few methods 
to be described will readily be understood. 
They are merely attachments or excresences 
on the comprehensive plan represented by 
the three-wire system ; makeshifts having 
special uses or fields. 

1. The Double Three-Wire.— This sys- 
tem possesses the paramount advantage 
of using only one-fourth of the copper 
of the regular system. With this arrange- 
ment four or six lamps can be put on a two- 
wire service, and with a reasonable outlay 
of copper in mains the drop falls to almost 
nothing. The same motorscan be used with 
simply a change inthe constant. The ex- 
treme pressure brought into a building is 440 
volts, which with a direct current is within 
the limits of entire safety to human life. 

2. The 500 Volt Three-wire.—The Capital 
Electric Light Motor and Gas Company. of 
Boise City, Idaho, report under date of July 
31st, that the long distance three wire high 
pressure system, started July 3d, 1887, while 
it has worked satisfactorily so far as its elec- 
trical action is concerned, is not a feasible 
method for domestic lighting. 

The people have been enthusiastic as to the 
operation of their plent from the first, and 
are now proposing to install two No. 12 
dynamos, specially wound for 275 volts each, 
to replace the present machines, and chang- 
ing the system so as to have two 110 volt 
lamps in series. In this way they expect to 
do residence lighting with 20 per cent. drop 
in the line. 

This three-wire plan using 500 volts on 
each side is entirely practicable for store 
lighting at long distances. 

8. The Direct Current Transformer.—Inall 
previous cases we have simply used a spe- 
cially wound dynamo to get the potentia! 
required. There are two varieties of these 
in prospect. Inthe cne now operated we 
have a motor and dynamo combined in one, 
the armature being provided with two inde- 
pendent sets of coils, a commutator at each 
end and no pulley. The high pressure cur- 
rent of 1,000 to 1,200 volts from a municipal 
dynamo is received on one commutator, and 
the low pressure current of 100 to 125 volts 
sent out from theother. The sizes proposed 
are No. 3, 60 amperes: No. 6, 120 amperes ; 
No. 10, 200 amperes ; No. 16, 320 amperes ; 
No. 82, 640 amperes. This machine isregu 
lated from the primary generator. The sys- 
tem is now ready for adoption by any com- 
pany needing its advantages. : 

4. The Alternating Transformer.—It is 
well known to the central station managers 
that the parent company secured sume time 
ago the rights for a_ desirable altcrnat- 
ing converter system. The fact that it bas 
not yet been put out bears witness to the 
steadfastness with which they have adbered 
to the policy of refusing to place on the 
market anything that they could not fully 
commend to the public as in every way de- 
sirable and safe to handle. It is only where 


peculiar conditions, such as extraordinarily 
cheap power can be found, that customers 
will probably require such a system after 
considering the advantages and economy of 
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the 440 volt three-wire and the direct current 
transformer method. The admissions of the 
warmest friends of the alternating systems 
at the recent National Convention of the 
terrible danger attending their use, as ex. 
emplified by the horrible tortures which haye 
been undergone by innocent victims, and 
the selection by the State of this current (of 
the standard 1,000 volt potential) as an em. 
bodiment of the most deadly force knowy to 
science for the execution of criminals, a] 
point toa very limited application of this 
form of apparatus. But the demand for an 
alternating system being recognized, it is now 
propcéed to offer one of the most efficient 
type at its actual value as being dangerous 
and inefficient at best, but procurable on de- 
mand. 

It is especially noteworthy that the danvers 
attending its use will shortly influence )egis. 
lation, as a matter of protection to life and 
property. 

We are only interested in noting the con- 
trast between this and the previous system 
in the flexibility. As the alternating con. 
verter has no moving parts it requires no 
attention, and can be operated where power 
is cheap with an approach to economy in 
small units, under such restrictions as hive 
already been and may in future be imposed. 

5.—The Municipal for Streets, Depots, «te. 
—Tunnels, halls, stores and streets hive 
been successfully lighted by this system for 
some time. Now a new field which has for 
a long time been talked of shows itself in 
lighting the train house of the Central Rail- 
road of New Jersey, which is an immense 
structure 500 feet long and 200 feet wide. 
There are 12 tracks and six platforms. 
Over each platform are 16 three-light clus- 
ters which make a full circuit, starting at 
the dynamo building 800 feet away and e1.d- 
ing at a common return for all circuits. 
Should anything happen to this return wire 
there is a second one provided which may 
be connected. 

The advantage of this system in railroad 
lighting is its simplicity and small cost. 
Buildings of this kind are generally very 
high. Lamps are best supported by long 
iron pendants; the municipal wires being 
small, may also be installed at a very smal! 
cost. 

6.—The Municipal with Individual Con- 
trol.— Apparatus has recently been devised 
and is now offered to the public by which 
simple switches, out of the reach of the 
consumer, may be operated by cords to cut 
in or out individual lamps on municipal 
interior circuits, a compensating resistance 
being introduced either at the lamp or the 
central station, as ordered. Small constant 
load motors, as for example ventilating fans 
may thus be run very economically. 

7. Are Lamps on Edison Circuits.— Weeks 
and months of the time of many inventors 
have been spent in endeavoring to adopt the 
arc lamp to a circuit of constant pressure. 
The light emitted by any lamp using ordin 
ary carbons, depends primarily upon: 1 
The energy expended. 2. The detail of 
construction as affecting proper radiation of 
the light produced. 

All the arc lamps in general use on Edison 
stations in the United States to-day are con 
nected with a resistance coil, or with incan 
descent lamps, so that about 65 volts out of 
110 is wasted. Only clock feed lamps can 
be used successfully even in this way. In 
Boston several *‘ Simplex” and other styles 
are so operated. Aside from the waste of 
energy, there is in all these cases the item of 
a large rbeostat and its attendant heat, and 
to a certain extent danger from fire. Harris- 
burgh has some 40 or 50 such lamps, and it 
is probable that 500 might be counted 
throughout the country. 

The advantages to be gained by such « 
lamp, could one be so made as to be eco- 
nomical in power consumed and attendance 
necessary, are several. 

1. Saving of special station room, engizes 
dynamos and circuits. 

2. Substitution of low pressure conductors 
(which can be run in mouldings or concealed 
within the walls of buildings) for the dan 
gerous pressures and necessarily exposed 
wiring of series lines. 

3. Safety and convenience in handling of 
lamps and trimming by the customer. where 
with a series circuit the experienced trimmer 
is a necessity. 

4. Avoidance of the dislike of Edison 
customers for duplication of inside wiring 
where a few are lamps are demanded. 

5. Ability of the company to meter the 
current of arc lamps as well as incandes 
cents, thus avoiding the presentation of both 
a meter and a contract bill. 

It is not surprising that in view of these 
important considerations, persistent efforts 
have been made to operate two lamps in 
series. Four foreign lamps, which have 
come here with some promise of success, 
lave been carefully tested. 

The advent of a successful parallel lamp 
would, of course, go ‘ar towards solving the 
question which bas always confrented the 
Edison station manager : ‘‘ How shall I meet 
the demand for larger lights. prevent the 
rise of rival interests which, if suffered to 
begin operations with an are system, are 
absolutely certain to compete with me sooner 
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or later in the incandescent field, and secure 
to my own company such profits as I see 
others making in supplying arc lamps ?” 

It is to be hoped that somebody will 
speedily present this successful parallel lamp, 
and whoever does this at a reasonable price 
will find a market for hundreds and proba- 
bly thousands. 

8. Arc (Series) Systems.—The field cannot 
be entirely covered by the first mentioned 
method. It costs too much for copper to 
listribute energy for a general street lighting 
system at low pressure. There are also 
many stores outside the economical limit of 
. three-wire system which demand arc ser- 
vice. What should the station manager 

ire what his customer does with the cur- 
ent furaished, whether he heats an Edison 
ijlament, or runs a sewing machine motor, 
or burns a Brush, or a Sperry, or a Ball arc 
ump, so long as he pays a profitable price 
for it? 

Many of us believe that the Edison Munici- 
pal System give the best diffusion of light, 
ind really the most valuable street service, 
uut if the station manager cannot convince 
his City Council of this, it is evidently only 
n unprofitable sentimentalism which will 
efuse to furnish what isdemanded. Whether 
r notin the perfect social and commercial 

ience of the coming millenium the arc 
imp will have a place, is less important for 

s to speculate than whether we can make 

me money out of it while it is in fashion. 

It is a pleasure to be able to say that under 
he new plan the Edison General Electric 

ynpany will soon be prepared, in cases 
vhere a comprehensive series system is 
eeded, either to furnish or to definitely 

commend and endorse some efticient and 
onemical are system, and if desirable 
iperintend its installation. 

in the purchase of real estate and the 
rection of stations, the possibilities of this 
ind of business should never be overlooked. 

Arc street circuits up to several miles in 

ngth can be attached to an Edison 
junicipal dynamo. 

Discussion on this subject culminated in 
he assurance by Mr. Herrick that an active in- 
erest had already been shown by the parent 

ympany in the general question, and that 
mmediate steps, tending to the production 
if all these systems and enabling the Edison 
station manager or agent to supply on its 
nerits any system demanded by the public, 
will soon be consummated. 

MUTUAL INSURANCE OF EDISON CENTRAL 
STATIONS. 

At the session held at Nantasket a year 
igo a committee was appointed to investi- 
ate and report upon the feasibility of a 
plan for the combination of Edison Central 
Station Companies for mutual insurance 
‘rotection. This action was rendered desir- 
ible because of the unwarrantable discrim- 
nation against electric light station risks 
generally, resulting from the lack of infor- 
mation possessed by the active officials of 
insurance companies. 

At the Kansas City meeting in February 
last the committee reported that the Edison 
stations from whom they had received re- 
plies to their request for co-operation in this 
respect did not represent a sufficient capitali- 
zation or a sufficient total risk to warrant 
the formation of a company exclusively for 
this purpose. They were given further time 
with instructions to learn what arrangements 
ould be made with existing mutual or stock 
ompanies, Their report presented at this 
session is given in full, with the exception 
)f the individual correspondence referred to. 

The committee on the mutual plan of 
insurance of central stations respectfully 
submit the following report: 

We have conferred with representatives 
f the Prudential Fire Association, the 
Manhattan Mutual Fire Insurance Company, 
both of New York, and the Mercantile 
Mutual Fire Insurance Company of Provi- 
lence, R. I. Itis worthy of note that the 
president of the last-named company is the 
gentleman who has since the Fall River fire 
until within two months) strenuously re- 
fused to negot'ate with the Edison compan- 
ies of New England. He has, however, 
lately found that the stock companies mak- 
ing up the New England Insurance Exchange 
have, after careful investigation, been satis- 
fied to solicit business of this kind on the 
basis of 75c. per $100 for what is called 
‘standard ” risk, carefully outlined in their 
schedule issued after consultation with your 
committee in April last, since the date of 
our last report. This schedule is appended 
as a part of this report. 

We have found by those repeated and 
painstaking interviews that some action on 
the part of this Association is almost indis- 
pensable to any general or profitable con- 
nection with those insurance companies 
which cover the best mill risks in the most 
careful and painstaking manner, so far as 
intelligent and rigid inspections are con- 
cerned, at the actual cost or a close approxi- 
mation to cost of legitimate management. 
This will be best illustrated by reading a 
letter from the president, speaking for the 
Associated Mill Mutuals of New England, 
the orgatiization which under the general 
oversight of that authority on these ques- 
tions, Edward Atkinson, has attained a 


prominent position as representing an ideal 
system. 

We have not pushed this matter with 
single companies for the reason that it is here 
shown that some assurance of some sort of 
uniformity in the risks must be received 
before we can get the benefit of low mutual 
rates. We must get a sufficient number of 
illuminating companies to aggree to transfer 
their policies to mutual companies so that a 
minimum volume of business and corres- 
ponding premiums shall be assured them, 
and that these illuminating companies will 
take all reasonable pains to set their houses 
iu order. This can only be properly done as 
the result of such a system of inspection as 
is now proposed by the parent company. 

We therefore recommend : 

1. That during this session as many central 
Station officials as possible agree in writing to 
transfer certain portions of their insurance 
to mutual companies at one per cent. pro- 
vided an inspector sent by the parent com- 
pany to all stations can report that our 
stations are so far safe in their construction 
and operation that the combined risks thus 
placed shall not be imperiled by the extra 
hazard of any of the risks included. 








it to completion, was discharged, and the 
following (being members of the old com- 
mittee) were appointed in accordance with 
the recommendation of the report: C. L. 
Edgar, Boston; Thomas P. Morritt, Reading, 
Pa.; W. J. Jenks, New York. 


THE MOTOR QUESTION. 


The motor department of central station 
business was taken up by Mr. Beggs with a 
recitation of his experience in New York. 
He referred pointedly to the injury done 
illuminating companies by the action of 
agents whosimply aim to makea commission 
on sales without taking into account at all 
the disadvantages saddled upon stations who 
are obliged in furnishing current to meet 
many perplexities and even severe losses 
caused by the operation of motors thus dis- 
posed of. He dwelt especially on the fact, 
which he said was apparent to every station 
master, that many of these agents are evi- 
dently acting at variance with the policy of 
the companies they represent, and that such 
short-sighted methods will consequently in 
the long run prove to the disadvantage of 
those companies which allow them to earn 
large commissions by indefinite and irrespon- 


New Tapinc MACHINE. 


2. That the Association earnestly requests 
that the co-operation of the parent company 
in carrying out this plan, as being the only 
authority really capable at present of thus 
in a sense standing sponsor for the com- 
panies thus to be benefited and as being 
jointly interested with the Association in 
bringing about this increase economy, and 
above all, this increased safety to our station 
and thus reliability to our income. 

3. That this subject, thus shown to be 
only partially exhausted, be placed in the 
hands of a proper committee of three mem- 
bers in or near New York. That this com- 
mittee be entrusted with the responsibility of 
keeping the members of the Association 
frequently and carefully informed of the 
progress of their investigation and of any 
change in insurance rates or opportunity to 
secure favorable arrangements with any 
companies, and that the expenses of the 
committee in these or any other directions 
which they may unitedly consider it wise to 
investigate be paid, as heretofore, by the 
Association, 

Respectfully submitted, for the Commit- 
tee. W. J. Jenks, Secretary. 
‘The committee entrusted with this work, 








sible assertions. He gave a general idea of 
the prices adopted by the New York and 
Harrisburgh companies under varying con- 
ditions, emphasizing the impossibility of 
fixing any well defined schedule of rates for 
particular class of work. He was very care- 
ful to have it understood that while he made 
contracts for the supply of electricity to 
motors operating under all circumstances, 
he also made it an invariable rule to check the 
current of each motor by an Edison chemical 
meter. The aggregate motor business in the 
three New York central stations was shown 
to be upwards of 500 horse power. Among 
the many novel applications of the current 
for the purpose of producing energy is the 
use of the motor for the blowing of church 
organs, the motor taking the place of a sala- 
ried man in the choir. A great saving is 
made to the church officials and the experi- 
ence of churches has been most gratify- 
ing. 

Mr. Edgar, of Boston, summarized the ex- 
perience there is in this line by showing that 
at present 700 horse power is being supplied 
to motors, an addition of 150 horse power 
having been made since the first of June. As 
in the case of the New York Company 


being larger than is now necessary to carry | Mr, Edgar is very careful to check the con- 





tract system (wherever it is found necessary 
to adopt it) by the chemical metét: 
STEREOPTICON ENTERTAINMENT. 

On Tuesday evening a large ‘number of 
invited guests, with the delegates and their 
ladies, assembled in the parlors of the hotel 
and were entertained by a stereopticon talk 
given by Mr. W. J. Jenks, embracing several 
features of interest to practical electricians 
and officers of the illuminating companies. 
Among them was a minute synopsis of the 
specifications and claims of the Edison fun- 
damental patents, having particular reference 
to those now in litigation, and to the Sawyer- 
Man fibrous carbon patent. The matter of 
lighting protection to station buildings and 
overhead lines was carefully reviewed and 
illustrated, specific directions being outlined 
for the protection of the station itself, the 
numerous experiments upon several forms 
of arresters for three-wire and municipal 
circuits being shown. The entertzinment 
closed with a large number of historical 
slides illustrative of the earliest stages of 
Edison’s laboratory work and the present 
manufacturing industries. 

Philip Seubel, of the machine works, pre- 
sented an interesting paper descriptive of a 
method devised by him for the location of 
grounds in underground tube systems. 

IMPROVED CHEMICAL METER. 

Statements made at the Convention by 
Messrs. Jenks and Wirt of the parent com- 
pany show that since the date of the last 
session the improvements which have been 
for more than a year in progress are now 
practically accomplished, and that drawings 
for the new pattern of the chemical meter 
are now in the hands of Bergmann & Com 
pany, who are prepared to receive orders. 

Many of the details embodied in these 
changes have already been reported in print. 
The construction, as well as the methods of 
operation of the meter, have been greatly 
simplified, so that now it will register accu- 
rately for the current supplied to one lamp 
or to a thousand, according to the size in- 
stalled, and the possible error is reduced to 
one-fourth its former value. This is com- 
bined with a very decided saving in the 
running expense of a meter department, and 
in the simplicity of the entire sysiem. A 
revision of the ‘‘ Book of Instructions” to 
meter men is now being made, and within a 
short time large numbers of the new form 
will be in operation in Brooklyn, New York 
City, Buenos Ayres, 8. A., and many other 
points of almost as great importance. The 
cost of changing from the old to the new 
will not be large, and station managers will 
shortly be informed of the exact plans of the 
new parts, which may be applied by them 
without the necessity of sending their meters 
to the factory, 

As an instrument for measuring current 
delivered to electrical railways the Edison 
motor has shown itself reliable and accu- 
rate. 

INTERIOR ELECTRICAL CONDUITS. 

Mr. E. H. Johnson gave an account of the 
system of equipping interiors with conduc- 
tors now being exploited by the Interior 
Electrical Conduit Company of which he is 
president. This is a method of placing nor-con- 
ducting and non-inflammable tubes through- 
out a building, and installing conductors 
after the work of building construction has 
been completed. It was shown that the cost 
is less than that of any other method of doing 
concealed work, with many advantages in 
way of convenience, readiness of reinforce- 
ment and safety. 

NEXT MEETING. 

The executive committee recommended 
that the session of 1890 be held at Sault 
Ste. Marie in Northern Michigan. After 
some debate it was decided that the vicinity 
ot Minneapolis or St. Paul was preferable, 
and the exact location was left to the 
executive committee who will notify the 
Association in due time. 

Including the evening stereopticon enter- 
tainment, the Convention held six sessions, 
the final adjournment being made on Thurs- 
day at 5.30 P.M. 

New Taping Machines, 

We present this week another specialty 
just brought out by the New England Butt 
Company, of Providence, R. I., U. 8. A. 
This taping machine is designed for taping 
vables and is arranged to lay on a tape in 
various ways and of different Jays. The 
reels are 10!4 inch heads, one of which is 
removable to enable the roll of tape to be 
readily put in, they are adjustable to any lay 
required and to any width of tape from 14 to 
146 inch and regulated by a simple tension. 
The guide tube through which the tape 
passes has an ingenious arrangement of 
tension, quickly operated and effective if 
required, and is made to sizes of cables to be 
covered. The machine as i}lustrated is set 
to tape two*layers in opposite directions; it 
can be adjusted to lay them both in the same 
direction, or additional reels can be put on to 
get four lays all in the same direction, or in 
opposite directions. The machine ‘s very 
simple in construction, is built strong and 
durable and turns off work rapidly. 




















The European Electric Welding 
Company, of Portland, Me., will increase 
its capital stock $100,000, making the total 
capital stock $1,600,000. 


The Electrical Supply Company, 
Chicago, is now making a specialty of fur- 
nishing fuse wire, having arranged to man- 
facture it in large quantities. The company 
is sending to all inquirers a price list, giving 
number of amperes each wire is expected 
to carry. 


The Eclipse Wind Engine Com- 
pany has just completed and shipped to 
the Excelsior Electric Light Company, St. 
Joseph, Mo., a full equipment of shafting, 
floor stands, friction pulleys, couplings, etc., 
and also filled a large order for specialties 
to go to the Electric Railway and Power 
Company, Seattle, W. T. 


The Pond Engineering Company 
will furnish the capitol building, Austin, 
Texas, a 70 horse-power Armington & Sims 
engine, and a 70 horse-power boiler, to be 
used in running the electric lighting station. 
They are furnishing the Western Engineer- 
ing Company, of Omaha, Neb., with some 
Ireson leather link belting, and the Pine 
Bluff, Ark., Water, Light and Power Com- 
pany, with a vertical boiler and a Tracy oil 


filter. Their sales of books on ‘‘ Engineer- 
ing Topics”’ for the past week has been very 
large. 


The Mather Electric Company 
has issued a handsome and complete new 
catalogue with descriptions of and advan- 
tages claimed for its lighting system, together 
with lists of the users of the system and com- 
prehensive description of the plants. The 
company sold for the year ending March 1, 
1889, about 63,000 incandescent lights. This 
year up to the first of May, 1889, about 9,000 
lights were sold. ‘Two incandescent lamps 
were recently received from the Forest Paper 
Company, of Yarmouthviile, Me., which had 
been used 12,168 and 11,500 hours, respec 
tively, and at the time of withdrawal from 
service were still good. The first figures 
seem to break the record in the use of incan- 
descent lamps. 


The Thomson-Houston Interna- 
tional Electric Co.—This company has 
moved into new and commodious quarters 
in another part of the Hathaway building, 
620 Atlantic avenue, Boston, a change neces- 
sitated by the increase of business since the 
former removal in December. The main 
office is large and airy, with plenty of light. 
It is finished in oak and cccupied by the 
five bookkeepers and assistants. Mr. Geo. 
W. Davenport, the manager of the company 
and Mr. 8. C. Peck, have their private offices 
adjoining. These are also finished in oak 
and fitted with exquisite English electroliers 
in novel designs. A smaller inner office 
shows some beautiful electric lighting fix- 
tures and effects, the designs being repro- 
ductions of the famous Marlboro’ House 
fittings. The International Company has 
received word from Carderias, Cuba, that 
the plant recently installed there was started, 
August 5th, by Mr. J. H. Waterman, and 
that everything worked perfectly and to the 
entire satisfaction of the purchasers. 
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* * Ata recent meeting of the Brunswick 
(Me.) Electric Street Railroad Company, the 
following officers were chosen: President, 
Weston Thompson ; secretary and treasurer, 
F. H. Wilson; directors, Weston Thomp- 
son, J. P. Winchell, A. F. Gerald, C. B. 


Story, F. C. Webb, William M. Pennell, F. 
H. Wilson, of Brunswick, and A. F. Gerald, 
of Fairfield. The capital stock is $25,000. 
The storage battery system will be used on 
the road, which is expected to be in opera- 
tion by the middle of October. 





A New Style of Belt esieiiie. 


We illustrate herewith a new style of belt 
fastening; which is being manufactured and 
placed upon the market by the Bristol Manu- 
facturing Company, of Waterbury, Conn., 
which, on account of its resemblance in ap- 
pearance and elasticity to the ordinary leather 
lacing, is called by them the ‘‘ Steel belt 
lacing.” 

The Bristol fastening consists of a continu- 
ous zigzag strip of steel, having spurs alter- 
nating on opposite sides of a longitudinal 
center line, and bent at right angles, as shown 
by Fig. 1, in which the fastening is repre- 
sented as placed on the ends of a belt about 
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to be joined. The spurs having been driven 
through the belt and clinched on the inside, 
the finished joint will appear as represented 
in Fig. 2 

The spurs should be driven through upon 
a piece of soft wood; then by laying the 
smooth side of the joint upon the face of the 
pulley or any convenient piece of iron; the 
points may be clinched. 

It should be observed that the zigzag or 
lace-like form of the blank of this fastening 
renders it elastic and flexible, so that, when 
applied, it readily accommodates itself to the 
crown of the pulley or the twist of a crossed 
belt. 

As the fastening is narrow, aslack belt can 
be taken up a very small amount if desired. 
They are made of various lengths up to three 
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2.—BrisTou’s BELT FASTENING. 


inches, to correspond to the standard widths 
of belting, and are put up in packages of 100 
inches each. For extra wide belts, two or 
more fastenings may be used. 

The fastening was devised by Prof. W. II. 
Bristol, of Stevens Institute of Technology, 
who, in determining the proper proportions 
for it, made a large number of experimental 
fastenings, put them into pieces of belts, and 
pulled them apart. He thus determined the 
best possible relation between the width of 
steel spurs and the spaces between them, and 
arrived at the best proportions generally. 

——__# = e______ 

* * A special meeting of the stockholders 
of the Mt. Adams and Eden Park Inclined 
Railway Company, of Cincinnati, was held 
at the office of the corporation on the 21st 
inst., for the consideration of the question 
of increasing the capital stock by the issuance 
of an additional $200,000 of common stock, 
to be used by the Directory in the equipment 
of the Eden Park line with electricity, and 
‘for such other improvements as the Board 
may deem expedient.”’ 
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A New Emancipation. 
{From the Toledo Blade. } 

Jim Robinson is telling a story around 
Toledo which is worth printing. Of course, 
it is about electric street railways, but that 
doesn’t hurt it. It seems that a northern 
company recently put in an electric road in 
Nashville, Tenn., and an old darky was 
showing it to his wife. ‘‘ Look at it! Look 
at it!” he said. ‘‘ Bress the Lord, these 
Yankeesare great people. Twenty-five yeahs 
ago dey come down heah and freed the 
niggah, and now dey come down and free de 
mule,” 


‘e 








Electricity on the Dinner Table. 


A Brazilian inventor, to whom a patent 
has just been issued, proposes to remedy 
the annoyance suffered from the shaking 
of dishes upon the tables on shipboard by 
means of an electrical contrivance. His idea 
is to use an electro-magnetic device. To the 
under side of the dishes will be attached 
small pieces of iron and on the table will be 
laid long strips of soft iron to which wires 
leading to a battery will be connected. The 
use of this electro-magnetic appliance will 
not mar the appearance of the tables, and 
certainly it should prove effective. 


—<—-“_- 


The Telephote. 

A Frenchman, M. Courtonne, 
that he will shortly make public a discovery 
he has made which will enable people to use 
their eyes in the same way that the telephone 
adds to the ordinary powers of the ear—that 
is. as the telephone enables us to here sounds 
from a long distance, the telephote will en- 
able us to see far-off objects. M. Courtunne 
maintains that his invention will permit of 
the transmission on a wire of luminous vibra 
tions, through any kind of obstacle, for 
thousands of miles. The user of the 
phote, it is assumed, can see whatever is 
visible frem the instrument at the other end 
of the wire as easily asif he were on the spot. 
There is nothing improbable in this. If 
sound waves can be transmitted over a wire, 
there is no reason, except the want of know- 
ledge, why light waves cannot also be trans- 
mitted. The latter vibrations are very much 
shorter than the former, but in one 
in the other, it is merely vibration which has 
to be treated. Possibly the time will come 
when, so far as seeing objects are concerned, 
one can make a tour of Europe without 
going out of his own house. 


anbounces 


tele- 


case, as 


Se 


The Musical World. 


THE PHONOGRAPH TO THE RESCUE. 

The phonograph cor tinues to creep ahead 
in musical ‘fields. The recent American 
concert given by Mr. Frank’ Van der Stucken 
at the Paris Exposition, ‘will handed 
down to posterity in the shape of little wax 
cylinders. 

Now many vocalists are beginning by its 
aid to hear themselves as others hear them, 
and to realize—as Emma Abbott did in 
Pittsburgh—how different their voices sound 
from what they imagined them to be. If it 
be true, as claimed, that al] manner of lapses 
in tune, time phrasing or pronunciation are 
revealed to the singer himself by having his 
voice bounce back to him, as it were, what 
a great boon to suffering humanity the 
invention will be. 

Instead of the effective, but ungracious, 
method of hissing a poor singer, what a 
poetic penalty it would be to grind out 
between acts at the dressing room door a 
faithful reproduction of what its inmate had 
just inflicted upon the audience. And the 
much-abused press critic ; just fancy how, 
when the big, irate tenor comes around to 
argue the point, he can turn his little crank 
and annihilate the self-convicted bluncerer 
with a triumphant, ‘** There! I told you 


so!” 


be 


~_<- 


Is Electricity Subject to Duty? 

Solicitor Hepburn, of the Treasury Depart- 
ment at Washington, has been called upon to 
decide an interesting question in ‘regard to 
the introduction into the United States of 
electricity generated in a foreign country. 
It seems that an association of gentlemen 
has established an electrical plant at Niagara 
Falls on the Canadian side, and propose to 
extend their wires to Buffalo for purposes of 
illumination, ete. Before doing so, they 
desire to know whether the electrical current 
thus transmitted into the United States 
would be subject to duty or other tax. It is 
believed that the solicitor will evade the 
question by informing the persons interested 
that it is contrary to the rules of the office 
to answer hypothetical questions of this 
character. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING AvGust 
18, 1889. 

408,740 Filament for incandescent electric lan); 

— Oppermann, Chicago, I 
108,758 408,754 Electric motor for street cars ; 

Wilbur S. Salisbury, Chicago, Il 
408,762 Fire alarm box ; John Speicher, Jersey 

City, N. J ; 
408,768 Dynamo ag tric machine ; 

Gestul, New York, N. Y. 


Jean T. Van 


408,778 iiaanceaenaine mooring; Harlan ), 
Wellman, Catlettsburg. Ky. 
408.785 Electric gas lighter; Theo. J. Zoeller, 


Louisville, Ky. 

408,809 Electrode for secondary batteries ; A. \ 
Meserole, New York, N. Y., assignor of one-hs/f 
to H. A. Wilson. 

408,829 Electric stop motion for drawing fram 
Victor I. Cumnock, Lowell, Mass. 

408,855 Electric railway ; William M. 
inger, Philadelphia, Pa. 

408,875 Method of electric metal working ; Ma: k 
W. Dewey, Syracuse, N. Y., assignor to the Dewey 
Corporation, same place. 

408,887 Arc lamp; Jas 
phia, Pa. 

408,910 Electro-dynamic machine ; Geo. F. Car.) 
Covington, K 


Sehiles 


A. Lighthipe, Philad: 


408,948 Electric arc lamp: William H. Barke, 
Lawrence, Kans. 

408,986 Apparatus for filling secondary batteries 
H.G. Morris and Pedru G. Salom, Philadelphi: 
Pa. 

409,015 Electric welding ; Chas. Coffin, Detroit 
Mich. 

409,104 Conduit electiic railway ; Byron Jen 


nings, San Jose, Cal. 
499,106 Electrode 

William P. Kookogey, 

Kookogey Electric Co., 


for secondary batteries 
Brooklyn, assignor to the 
New York, N. Y. 


409,135 oe al resistance ; Edw. M. Bantley 
New York, N. Y. . 
409,146 Ele ctric railroad signal; William |} 


Grassler, Williamsport, Pa. .assignor of three-fourths 
to C.C Gibson, W. G. Elliot and W. B. Updegraft 
all of same place. 


409,157 Harmonic telegraphy ; Francis Van Rys 
selberghe, Brussels, Belgium, assignor to the Phono 
Multiplex Telegraph Company, Baltimore City 
Md. 


ELEPHONE COMPANIES, transpose 
your Metallic Circuit or Pai: 
Cables. all for 


Single or Metallic Circuits as required. 


Use Conductors 


Reduce Outlay for Cables nearly 50) 
per cent. Save interest, depreciation 
and rentals, and secure latest im- 
proved Cables at lower prices when 
service. Trans- 


needed for actual 


position Plates, just patented. 
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For terms and details, address, 


H. A. PITCHER, 
General Agent, 

Room 58, Garfield Building, 
BROOKLYN, WN. Y. 





ENGINEERING DEPARTMENT, “**2ER@ Sy 
UNIVERSITY. 
Courses in Civil, Mechanical and Mining Engineering, 
and Manual Technology. 12 Professors, 10 Assistants, 
two buildings,extensive facilities field-outfits,draught- 
ing-rooms, laboratories and shops. Tuition, $65 we 
annum. Free course in highway construction. ‘or 
catalogue of this or Academic, Law, protien’, cones. 
sue or Pharmaceutical Departments, add 
WILS WILLIAMS, Bursar, NASHVILLE, "TENN. 


SUBSCRIBE 
NOW ccecraicat review. 
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ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 


Catalogue of Standard Test Instru- 
ments furnished upon application. 


THE E. S. GREELEY & CO., 


S ano 7 Dey St., New YORK. 


FOR § SALE. — Machine Shop and 
Foundry, in the City of Big Rapids. 
also an electric light plant 
\f 40 are lights. Best Water Power in the 
State. Business prosperous and well es- 
tablished. Reason for selling is that the 
estate must be settled up. For particulars 
address 
LOIS A. HUDNUTT, Administratrix, 
Bie Rapros, Mrct 


7;000 population; 








W.R. OSTRANDER & CO. 
21, $35 % AUS St. NEW YORE, 


Manufacturers of 


SPEAKING TUBES, WHISTLES 
ANNU t 





AMERICAN 


Leather Link Belt Go. 
[eather 
Link 
Belting 





Electric & Mechanical "Belle 
FACTORY, 
De Kalb Avenue, 


BROOKLYN. 
-—<" for —" 














‘we MARSHALL, 


Standards a Specialty 











Be ary Rooms 2 and 4, University Building, New York. 
DywAmos.| ELECTRICAL CONTRACT WORK. 





Detailed Estimates Made and Contracts Taken for 


BQUIPMENT 
OF COMPLETE 
STEAM AND ELECTRICAL PLANTS 


of any System of Arc and Incandescent Lighting. 
CENTRAL STATIONS, 

And ELECTRIC STREET RAILWAYS, operated 
overhead, underground, or by storage batteries. 
Ad dress— 

EUGENE T. LYNCH, Jr., Consulting Baginerr, 


120 BROADWAY, New York. 
NOTICE TO THE TRADE. 
BOCART, 
22 Union Sq., N, Y., 


Is the sole owner of.U. 8. 
Patents covering certain 
Electrical. Gas-Lighting 
Burners, Cut-Offs, Bur- 
glar Alarm, Gas- -Lighting 
Attachments, and other 
electrical appliances con- 
nected therewith, all of 
) which are manufactured 

exclusively by him, and 
are sold to the trade on 
the most favorable terms 
EXPERTS.will use none 
other, on account of their 
superior workmanship, 
and practical utility. 

Suits are now pending 
in the U.S. Circuit Courts 
against infringers of the 
Bogart Patents in_ the 
cities of New York, Phil- 
adelphia and Boston. 

Illustrated Circulars, 
price-lists and discount 
sheets forwarded to the 
Auto- trade on , opens, a 
matic. — wit 


FACTORY, 46 & 48 FERRY ST. 
OFFICE, 72 CLIFF STREET, NEW YORK. 


NEW YORK. CHICAGO, BOSTON. PHILA. 


WALTHAM 











Soerrve. 


Zi ge 





WATC HES 


are the best for electricians, railroad men, | 
engineers and others whose vocation re- 
quires a watch that is both absolutely non- 
magnetic and an accurate timekeeper, 


Manufactured and Warranted by the | 


AMERICAN WALTHAM WATCH CO. 


WALTHAM, MASS. 


oaeign Lame. LOW PRICE Sicrerranence. 


== PHN 


INCANDESCENT LAMP (0. 


15-17-19-21 N. CLINTON ST., CHICACO, ILLS. 
LAMPS TO FIT ANY SYSTEM: ANY VOLTAGE OR CANDLE POWER. 








MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 
Wo have age er ar Lumber, R. R. Ties, 


SEND FOR CATALOGUE. WILLIAMSPORT, PENN. 
DO NOT BE IMPOSED UPON. 


EVERY GENUINE POROUS CUP IS STAMPED WITH OUR LABEL AND TRADE MARK. 








MARK 
PATENTS 
NOv.16, 1880. MAY2? 
JAN, | -'84. wes 
AUG.1] ~ 85 AUS 

MCH,.27 = 88: APY 





GENUINE “ GONDA POROUS CUP"’ 
BATTERY COMPLETE. 


THESE ALONE ARE THE GENUINE BATTERIES 


Cut out this Card and use it as a Guide when Buying. 


THE LECLANCHE BATTERY CO., 149 W. 18th Street, N. Y. 


“GONDA”’ BATTERY COMPLETE. 


Eveens F. PHILLIPs, 


W. H. Sawyer, Secretary and Electrician. 


“AMERICAN ELECTRICAL WORKS 





PATENT RUBBER COVERED 


Patent Finished [nsulated 


ELEGTRIG WIRES, 


TELEPHONE AND ELECTRIC CORDAGE, 
Electric Light Wire, Magnet Wire, 


Orrice AND AN. 
NUNCIATOR WIRE, LEAD - 
ANTLINDU TION AERIAL AMD 
BOUND CABLES, ETC., BTC. 


OFFICE AND FACTORY, No. 67 eremeny: ST., PROVIDENCE. R. |. 
New York Office: 18 Cortlandt St., P. C. Ackerman, Agent. 





Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunoiators, Fire Alarm Boxes, Pins and Brackets. 


[nsulated Magnet, Telephone and Electric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MIo=zt. 


“ 





Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEW YORE. 


Manufactory, Fiushing & Carlton Avenues, Brooklyn. 





OXLEY, GIDDINGS 


DESICNERS AND MAKERS OF 


Fleetroliers # (ombination Fixtures 


& ENOS, 


Cd 
TRACE mame 








UNSURPASSED FACILITIES 


For producing fixtures 
Special designs furnished 


most approved 
INCANDESCENT LICHTINC. 
upon application. Suggestions 


designs for any system of 
from architects and 


decorators faithfully executed. 





D. W. Baker. 


Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINUM, 


: 408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 








ust-Proof, §keleton and Wood ox Bells. 





HAZAZER & STANLEY, 


Electrical Nouse Furnishings, 
32 AND 34 FRANKFORT STREET, 
NEW YORK. 





folumbia ffollege 
SCHOOL OF MINES. 


A COURSE iN 


ELECTRICAL ENGINEERING 


Has been established, open to graduates of the 
School of Mines and of other institutions of like 
grade and standing. The full course will occupy 
two years. There is a partial course that can be 
completed in one year. 
For circulars apply to Registrar School of Mines, 
49th street and Madison ave., New York City. 
HENRY DRISLER, LL. D., 
Acting President. 





FRANK RIDLON & CO., 
196 Summer Street, Boston, Mass. 
—— SECOND-HAND —— 


Electric and Steam Apparatus of all Kinds. 

Are Apparatus, consisting of Brush, T. H. 
American, Fuller, Jenney, Excelsior, Hochhausen, 
Ball, and Ritchie Machines. 

Incandescent Apparatus, in Brush, T. H. 
Sawyer-Man, Edison, Kimball, United States, and 
Westinghouse Systems. 

Job Lot Uncoated Carbons, al! sizes. For 
sale cheap. 

Motors, Baxter, Sprague, and Daft Systems. 

Engines, Armington & Sims, Fitchburg and Otto 
Gas Engine. 


NEW PERRET MOTORS, For SALE, ALL SIZES. 
eh connection with the Wright Electrical Engin- 
SS we are prépared to install waits 
ve apparatus at lowest figures. 
Frank Ridlon & Co. 
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EDISON AUTOMATIG DYNAMOS 


GIVE ABSOLUTELY PERFECT REGULATION, 


Recent tests of four Edison Automatic Dynamos in multiple arc show con- 
stant pressure at the lamps with load varying from no load to full load, without any 
adjustment of brushes, regulators, or any parts whatever 

S ally adapted for lighting Theatres, Hotels, Asylums, Stores, etc. 

Among the plants in which the Edison Automatic Dynamos have been 
installed may be mentioned the following : 

Drexel Building, Philadelphia, 2,000 lights. 

Barnes, Hengerer & Co., Buffalo, !,600 lights. 

Star Theatre, Buffalo, 800 lights. . 

National Theatre, Philadelphia, {,000 lights. 





United States Gunboat “ Yorktown,’’ Cruisers ‘‘ Balti- | 


more”’ and ‘‘ Charleston,”’ and Steamer “‘ Pensacola,’’ and 


a number of other plants. . 
Edison Automatic Dynamos are now being installed as follows: 


New Depot of the Central Railroad of New Jersey, at 
Jersey City, 2,000 lights. 
Steamer “‘ Puritan,’’ of the Fall River Line, | ,600 lights. 


Send for Circulars on any class of isolated or Central Station Lighting. Estimates and 
Specifications Promptly Furnished. 


THE EDISON UNITED MANUFACTURING COMPANY, 


eS Fifth Awenue, New Work. 











Shultz Belting Company, 


NUFACTURERS OF 


MANU s 
SHULTZ PATENT FULLED LEATHER BELTING AND LACE LEATHER. 
Office and Factory: Cor. Bismarck and Barton Sts., St. Louis, Mo. 

Our Bel is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the hide) is not tanned but rawhide fulled and softened by our patent process. Our Belting 
is more pliable, h the pulley better, transmits more power than any other, and is the only perfect 
ELECTRIC LIGHT BELT MADE. Agents in all cities. Send for trial belt. 





Grimshaw Patented White Core 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE. 


NEW YORK INSULATED WIRE Co., 


E. Gata wer, Secretary. Sole Manufacturers, 
. W. Goprrey, Gen’! Manager. 
649 & 951 BROADWAY, N Y. 


PA’/TENTS. 
Electrical Review Patent Bureau 


Conducts a general business in the preparation and 
prosecution of Applications for Patents, in the United 
States and all Foreign Countries. All business carefully 
and promptly attended to in the matter of Reissues, 
Caveats, Trade Marks, Labels, Design Patents, Copyrights. 

SPECIAL SEARCHES made to determine the question 
of novelty or infringement. 

ELECTRICAL PATENTS A SPECIAL FEATURE. All 
»usiness receives the direct personal supervision of the 
Manager, whose fourteen years’ experience as Patent 
Attorney, and seven years as Practical Electrician, in= 
sures thorough and satisfactory work. 

All communications are strictly confidential, and in= 
ventors may address us with entire freedom. 

Our charges will always be as moderate as first-class 
work will permit and commensurate with the amount of 
work to be done. 











Address, 
Electrical Review Patent Bureau, 
13 PARK ROW, WN. Y. T. J. McTIGHE, Manager 


The Thomson-Houston Electric Co.. 


MANUFACTURERS OF 











DYNAMOS AND LAMPS 


FOR INCANDESCENT LIGHTING. 


DYNAMOS, HUTOMATIC in OPERATION. 











LONG LIFE LAMPS. 


OFFICES { 620 Atlantic Ave., Boston, Mass. 
( 148 Michigan Ave., Ghicago, III. 


The Mitchell Yance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 


DESIGNERS AND MAKERS OF 
ARTISTIC 


Eeeroligrs & COMbinAtion Fixtures 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelled finish have 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec- 
tric light. 

Architects and Decorators Designs and suggestions 
carried out with fidelity to the given motive. 

MANUFACTORY, SALESROOMS, 


24th & 25th Sts. & 10th Ave. No, 836 & 838 BROADWAY, 
NEW YToOoR=Z. 
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Double Cylinder Law Battery. 


THE STANDARD FOR ALL OPEN CIRCUIT WORK. 


Its NINTH VBAR. 














The Negative Element has 147 square inches of surface which is more than double the surface 
found in any other! The Cell contains 21g pints of solution which is nearly 
double that in any other cell! 





No Running Over or Greep- 
ing of Salts. 


No Evaporation. 
No Corrosion. 


No Renewal of Negative 
Element. 


Requiring no Gare. 


Seoting nothing for_Renew- 
als except for Zinc and 
Solution (a trifle) in 
from two to four years. 


White Flint Glass Jar. 
Black Rubberoid Cover. 
Lock Seal Top. 

Pure Zinc. 

Pure Sal Ammoniac. 
Fewest Parts. 





4% ine, eqnare: 74% ins. high. 
THE LAW BATTERY IS KEPT IN STOCK AND FOR SALE BY ALL 
RELIABLE SUPPLY HOUSES. 


GEO. L. HENZEL, San Francisco, Cal., for Pacific Coast, 
AGENTS : ; HIBBARD ELECTRIC M’FC & SUPPLY CO., Montreal, for Canada. 
CHAS. A. STRELINCER & CO., Detroit, Mich., for Detroit. 


The Law Telephone Co,, Sole Makers, 


- NEw YORE: 











112 LIBERTY STRHAT, - - 




















BALL AUTOMATIC CUT-OFF HIGH SPEED ENGINES, 


ERi_, PENNA. 
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The only Governor that gives absolutely the same speed under all 
changes of load or boiler pressure. 


ESPECIALLY ADAPTED TO ELECTRIC LICHTINC AND ELECTRIC RAILWAYS. 


CHARLES R. VINCENT & CO., 


is CORTLANDT sT., NEVYVY WOOF Es. 


DR. GASSNER’S DRY BATTERY 


GREAT AND MERITED SUCCESS. 


ADVANTACES OVER WET BATTERIES: 


Longer Length of Life. No Glass, consequently no Breakage. Easier and more Convenient 
to Handle. High or Low Temperature does not affect them. Invaluable 
for Telephone, Telegraph, Physicians, Railroads and Steamboats. 












































HIGHEST TESTIMONIALS. WRITE FOR CIRCULAR. 
FOR SALE AT 
The Western Electric Co., Chicago, /Il. A. sc H Ov E R LI N Cc, 
VITALIS HIMMER, Manager. and California Electrical Works, San Francisco, Cal. 111 CHAMBERS STREET, N, Y. 
NOW READT I A NEW WORE II | 
. . FOR SALE. 

A. B. C. OF ELECTRICITY. Root Electric Gas Lighter. - =. gon ts bee 
Os A. EDION. 1 volume, Imp sloth, fully Iestrsted} 1 By this system of Elec- | o¢ "0004. P. Armington & Sims’ Engines. A lot 


Endorsed by THOS. A. EDISON. 1 volume, limp cloth, fully illustrated; price, 50 cents. 
WHAT THE PRESS SAYS: 

‘*A clear and comprehensive little treatise.”—wN. Y. Sun. 

‘: Electrical science is making magnificent strides, and this book fills a useful office, in setting forth 
he features and characters of these advances.”— Brooklyn Times. 

“The need of such a book has undoubtedly been felt by many........ we predict for it a splendid 
ile.”"—T he Age of Steel. 

‘* A book like this should be largely read.”—N. Y. Herald. 

‘The book is well illustrated, and no pains have been spared to make it accurate and reliable through- 


: J A Pp. 
tric Gas Lighting, house | —_ One 30 light Brush machine and 1,200 c. p. lamps 
and fixture wiring are | in good onder. | st machi 

* _ ne Edison 250 light machine. 
dispensed with. ach Large Lot of Weston machines with lamps, all 
light is complete and | sizes. Sold very cheap. 
independent. Full in- | , One en eae ener dynamo, old style, with 

Py s s amps. $20 per lamp capacity. 

formation will be given | Bric-a-brac, Organ sold. Pulpit and one-half 
on application | barrel sermons on hand 
Will furnish on order second-hand apparatus of 





ut.""—Electrical Review. 
“In simple language the author lays bare the secrets of Electrical science and application.""— Electrical Liberal terms to agents, any system. Write for further information 
World. i . . > . - 
‘* A vast amouut of useful importance."— Washington Post. Root Electric Gas Lighting Co., FRANK RIDLON & CO., 
SENT POST-PAID TO ANY ADDRESS ON RECEIPT OF PRICE BY Rooms 612, 613 and 614, 225 Dearborn St., Chicago. 196 Sumner St., Boston 
oe ° 





FRANK F. LOVELL & COMPANY, 142 & 144 Worth St., N. Y. 


THE COMPLETE ELECTRIC CONSTRUCTION COMPANY, 


18 Cortlandt Street, New York City. 


CONTRACTORS OF ELECTRICAL CONSTRUCTION OF ALL KINDS. 
ANNUNCIATORS, HOTEL ANNUNCIATORS, ELECTRICAL GAS LIGHTING, 
INSTALLATION OF ELECTRIC LIGHT PLANTS, 


AND CONTRACTORS FOR LAYING DEEP SEA AND UNDERGROUND CABLES. 
TELEPHONE AND ELECTRICAL MATERIAL TAKEN ON STORACE. STORACE BATTERY POWER FURNISHED AND MAINTAINED. 





W. G. SHLULERS, Gen’1l Manager. 


YARD, FOOT OF BRIDGE STREET, BROOKLYN, NEW YORK. 
WILL REMOVE TO 14 CORTLANDT STREET ABOUT AUCUST (5th. 
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—". SUPPLY GO. 
ANSONIA, CONN. 


Western Office & Warehouse, 


171 Randolph St., Chicago, Ill. 


MANUFACTURE THE CELEBRATED 


DIAMOND CARBON 
BATTERY, 


EVERYTHING IN ELECTRICAL HOUSE GOODS 
WRITE FOR OUR 


NEW No. 647 CATALOGUE. 


Eastern Selling Agents, 
™. F. Hunter & Co., 33 Church St., New York City. 


Bernstein Electric (fo. 
INCANDESCENT LAMPS 


o—= FOR <-—— 


ARC LIGHT CIRCUITS, 


SIMPLE. RELIABLE. DURABLE. 


The only safe socket for series lamps and the 
only socket having insulating material for the 
outside parts. 


Send for Illustrated Catalogue. 


620 Atlantic Ave., BOSTON. 
Chicago Office, 80 Adams Street, George Cutter, Agent. 


THE E.S. GREELEY & CoO., 


Nos. 5 & 7 Dey St., New Yurk 
Mannfacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Arc Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 
Rubber, Porcela:n and Glass Insulators 
WIRES OF ALL KINDS. 

Silk & Cotton Covered Flexible Conducting Cord 
of various sizes for Incandescent Lighting. - 
Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles, Ete. 





No. 647. deans CarRBon BaTTery. 























mm YORK BELTING & PACKING 00] 


JOHN H. CHEEVER, Treastrer. 15 PARK ROW, NEW YORK. 
The Oldest and Largest Manufacturers in the United States of 


VULCANIZED RUBBER |——— 


In every form adapted to mechanical pur- 


MACHINE BELTING, 
With Smooth Metallic Rubber Surface 


This Company has Manufactured the 
Largest Belts made in the World for the 
mga elevators at Chicago, Buffalo and 
| New York. 





























We make a Superior Quality of Belting for 
Blectric Light purposes, for use on Dynamos and Swift running machinery. 
| SALESROOMS. 


Philadelphia, 308 Chestnut St., San Francisco, 14 & 16 Main St., 

| Boston, 52 Summer St., Atlanta, 16 Decatur St., 

| Chicago, 151 Lake St., Detroit, 16-24 Woodward Ave,, 

| Ss Louis, 907-911 North Main St., Baltimore, 12 North Charles st., 
Denver, i601- 1611 17th S8t., Baffalo, 124-128 Washington S8t., 
Charleston, 160 Meeting St., New Orleans, 54 Canal St., 
Minneapolis, 28 South 2d St., 

| Cincinnati, 161-165 West Pearl St. 

| Cleveland, 176 Superior St., 

European Branch, Hamburg, Germany, Pickhuben 5. (Freihafengebiet). 


|THE TRENTON ENGINE. Sperry Electric Company, 


ae ae wae, Factory, 194 to 198 So Clinton St, Chicago 
POSITIVE EXHAUST. MANUFACTURERS OF THE 


ECONOMY, ewe ITY A Sr REGULA:-: | | Improved Sperry High and Low Tension 
ON GUARANT = Systems of Arc Lighting, 
PHGNTE TRON, 00, Traian, I Nang Claiming the Highest Efficiency, Reliability 


and Durability. Perfect Regulation. 
HYDRAULIC PRESSES) | tee uzaicz vatzer 
‘camannac /GREOSOTING CO 
PUMPS, VALVES, GAUGES AND FITTINGS, i 
WATSON & STILLMAN, | _ Foot of Washington St, Jersey City, N. J 
210 East 43p STREET, New York Ciry. aGicosgted Lumber, ‘Underground al 


Speci: Attention to Electrical Work. | Furnished. 


Washburn & Moen Mfg. Co. 


WORCESTER, MASS. 


MAKERS OF 


> IRON * STEEL 


MANUFACTURERS OF 


Kansas City, 1311 & 1313 West 12th St., 
Richmond, 1206 East Main St. 








| 











} Iron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 


The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric Telegraph Service, our patent wire, expressly manufac- 
tured for electric purposes, has filled every requisition as regards strength, evenness of quality, and 
conductive capacity. 

Send for Price Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 
vice.’? Sent free on application. 


New York Warehouse. 
(6 CLIFF STREET. 


Chicago Warehouse, 
107 & 109 LAKE ST. 





FGOOMR CH HARD RUBBER, ©. 
Ms QuIO. 

Bier Sacturers a 

HARO RUBBER GOODS 

oR EA ST RECALL Purposes 


OPECIALTIES OF ALL KINDS TO ORDER 
> SEND For GTALOGUE. — 





Ss. Y. LHOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. 








ay, ae 
| For EL ECTRICAL PurPoses 


LT IAPE 


2 Bort RUBBER ¢ Geen 


c _—— 


TUBING ALL SIZE 
Pure RusseER TAPE 


hus TION 


rm TT) 
Addres? THE 7 Co. 


AHRON RUBBER WORKS 
AKRON, OH/O. 


prices n appilCatior 


—— 


S. Y. LHOMMEDIEU & CO., Eastern Agents, 65 Reade Sv., N. Y. 





E"*ARADAY CARBON Co., 


ELEGTRIG 








LIGHT CARBONS, 





PITTSBURGH, PA. 
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JOHN A. ROEBLING $ SONS CO. 


MANUFACTURERS OF 


Underwriters, Weatherproof, 





Office and Annuneiator Wire. 


MACNET WIRE 


AND ALL OTHER KINDS OF 


Insulated Electric Wires and fables. 


Hard Drawn and Soft Bare Copper Wire. Galvanized Telegraph Wire. 
PLAIN AND GALVANIZED WIRE OF EVERY DESCRIPTION. 


Iron, Steel, Copper and Galvanized Wire Rope. 
JONN A. ROEBLING’S SONS GO., 


NEW YORK OFFICE AND WAREHOUSE, 117 & 119 LIBERTY ST., 
x. L. SHIPFYPY, Secretary. 


San Francisco Office & Warerooms 
8 California St., 
S.V. Mooney, Manager 


Ni 











Chicago Office & Warerooms, 
171-173 Lake St., 
Geo. C. Bailey, Manager. 


WORKS: 
TRE“ITON, N. J. 





PRESSURE-REGORDING GAUGES. 


JARVIS B. EDSON, 87 LIBERTY STREET, N. Y. 





77 GENUINE 
INGOTS S et 


G TRADE MARKS 


; 1" | 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 


512 ARCH ST. PHILADELPHIA PA.U.S.A. 
ORICINAL MANUFACTURERS OF PHOSPH( R- 
BRONZE IN THE UNITED STATES AND OWNER 

OF THE U.S.PATENTS 








THE CELEBRATED 

















ELECTRICAL COMPOUNDS. 


TNE STANDARD PAINT GO., 
59 Maiden Lane, N. Y. 


RALPH L. SHAINWALD, President. 





TEE 


India-Rubber and Gutta-Percha Insulating Co, 


MANUFACTURERS OF 


ALL KINDS OF INSULATED WIRES AND CABLES. 


Guaranteed servi der ground and head. Specially adapted for 
Chemical Works, Pager Mills bye Wor is, Coal Mines, etc., etc. aie 


PRICES AND SAMPLES ON APPLICATION AT 


No. 159 Front Street, New York Gity. 





| walk and up the front of the stores. 
| for two moaths, carrying a pressure of 2,500 volts, and it shows an actual 
| rise in insulation with age and use, as will be seen from the following tests : 





Sage Tugel Elie Mot 


STREET RAILWAY WORK 


—S=SvPeyrEHNiown7NRn — 


to any other machine which was ever 
devised for the same service. 




















We claim the following advantages for our 
Street Railway Equipment: 

Flexible Suspension, Noiseless Cearing, 
Gears, Pinions and All Parts Indenpendently 
Removable, Brushes of a New Design and Perfec- 
tion as Regards Ease of Running, Motors move 
in Either Direction with Equal Facility, Single 
Movement Control from Either Platform with- 
out the use of any Wasteful Resistance. All wear 
reduced to a Minimum, Best Mechanical and 
Electrical Construction and Workmanship. 





Address all communications to 


Sprague Electric Railway & Motor Co. 
16 & 18 BROAD ST., NEW YORK. 


EXTRACT FROM THE REPORT 


ame OP == 


DR. SCHUYLER S. WHEELER, 








on — 


 [jnderground Are [,ight Wires in Hew York. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits. The “cable is a BISHOP GUTTA 
PERCHA WHITE CORE, and was laid immediately after the order for the 
work was given. ‘The cable was connected to overhead are light wires by 
running it up in a two-inch iron pipe fastened to the outside of an ordinary 
city electric lamp post. Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the side- 
This line has been in continuous use 


Jan. 11th, 1,100 Megohms. 
Feb. 12th, 1,800 Megohms. 


All our White Core India Rubber Insulation is Same Quality as on 
above cables. 


BISNOP GUTTA PERGNA GO., 


420-426 EAST 25TH ST., NEW YORK. 


April 12th (including eight arc lamps 
and branch leads), 2,000 Megohms. 





TELEPHONE COMPANIES, 


TRANSPOSE YOUR METALLIC CIRCUIT OR PAIR CABLES. 


USE ALL CONDUCTORS FOR SINGLE OR METALLIC.CIRCUITS AS REQUIRED. 
REDUCE OUTLAY FOR CABLES NEARLY 50 PER CENT. 


Save interest and rentals, and secure latest improved Cables at lower prices when 


needed for actual service. 





TRANSPOSITION PLATES, JUST PATENTED. 


For terms and details, address, 
H. A. PITCHER, General Agent, Room 58, Garfield Building, Brooklyn, N. Y. 
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w. D. SARGENT, President. ym. A. BARRETT, Vice-President and Consuitin sSeeeme 
E. H. CUTLER, Treasurer and Manager. FRANK A. PERRET, Electrician 


THE ELENTRON MANUFACTURING COMPANY 


COR. JAY & PLYMOUTH STREETS, BROOKLYN, N. Y. 
OUR FAN OUTFITS ARE VERY HANDSOME AND sigh VERY STILL. 


MANUFACTURERS OF ——"— 


Perret Electric Motors »° Dynamos 
SMALL SIZES A SPEGIALTY. 


i-8 TO 2 H. P. 



















THE DISTINCTIVE FEATURES ARD: 


ZZ _ LAMINATED FIELD MACNETS, 
ths z LOW ARMATURE RESISTANCE, 
j NO SPARKING UNDER CHANCES OF LOAD, 








ig oe EXCELLENT WORKMANSHIP. J 
LO In Efficiency, Regulation, Simplicity and Durability our Machines Show Great Superiority. “mins; — Bm pes, by, the hy, Be. 
Careful Investigation Invited.  Oatalogues Furnished on Application. is possible otherwise, 





NEW TT CLOCK 60., industrics. 


29 Murray Street, New York. 








+e ncepeagte ANL Journal of Engineering, Electricity # Chemistry 
F p etr ( A YT AC MECHANICAL AND MANUFACTURING TRADES. 
PD UCS, roma center, 
<_< i. .X................................. "$6 00 $6 00 


e THE UNITED STATES, CANADA and COUNTRIES 
J 9 
Rells, Wire, Relays, Keys, Sounders, INCLUDED IN THE POSTAL UNION, Post Free.................. 900 800 
INDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, JAPAN, &c.,PostFree 1075 9 00 
—_ | SUBSCRIPTIONS PAYABLE IN ADVANCE TO 


CEO. CAWLEY, 70 MARKET ST., MANCHES . 
C4 EVERYTHING ELECTRICAL. bo tvovones 22 vetoes sit stam sear ancy eS 


SEND FOR CATALOGUE ILLUSTRATED IN COLORS. uidladeas, MaVEe, 19 tek Gon tee eee Oe Pe et Oe 


Dart ELEGTRIG LicnT GoMPANY, 
Executive Offices, 115 BROADWAY, New York. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, % to 100 H. P. 


WORKS, TERSEY CITry, N. J. 


“G. & G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 


EFFICIENT 








MANUFACTURED FOR 
= ARC AND INCANDESCENT 
ELECTRIC CIRCUITS. 


MOTORS AUTOMATICALLY REGULATED. 


NEW ENCLAND OFFICE, 32 Oliver St., Boston. SOUTHERN OFFICE, 25 Carondelet St., New Orleans. 
WESTERN OFFICE, 139 & 141 Adams Street, Chicago. PHILADELPHIA OFFICE, 301 Arch Street. 
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Empire City EvLectric Company, 


is DEY STREET, NEW’ YWYorRkH. 


Oo. E. MADDEN, President. E. T. CILLILAND, Vice-President. 
MANUFACTURERS AND DEALERS IN 


ELECTRICAL SUPPLIES 


OF EVERY DESCRIPTION FOR 


ELECTRIG LIGHT, TELEGRAPH «° TELEPHONE COMPANIES 


All kinds of Bare and Insulated Wires and Cables, Batteries, Bells, Annunciators, Burglar 
Alarms, etc., Insulators, Pins, Brackets, Cross Arms, etc. 











INCANDESCENT LAMPS of best make to fit any socket. 
CARBON POINTS of best Foreign and Domestic Manufacture. 
ELECTRIC LICHT “SWITCHES,” “‘CUT-OUTS,” etc., of best and latest design. 

WHITEWOOD MOULDING and CLEATS at low prices. 


NEW CATALOGUE JUST PUBLISHED. IN FACT, EVERYTHING IN THE ELECTRICAL LINE. 


Estimates Cheerfully Furnished. Discount Sheet furnished to any one in the 
Correspondence Solicited. Trade on Application. 








D si August 14, 1889. 
ear Sir: 

We have now in stock in large quantities the excellent ‘*STODDARD CUT OUT,”’’ will be 
a, to quote prices on these; and also other forms of ‘‘Cut-Outs’”’ and Electric Light 

aterial. 

“INCANDESCENT LAMPS” of SUPERIOR QUALITY, to fit any socket and of any voltage, 
we can furnish at VERY REASONABLE PRICES. Please send for quotations. 

The ‘‘HARDTMUTH EMPIRE’’ Carbons are UNSURPASSED in quality. We will send you 
a package of 50 pairs of these celebrated carbons (7-16 or i-2 in. dia.) FOR TRIAL, at about the 
same rate as price per thousand. 

OUR NEW ‘“‘TRIPLE POINT’? RUBBING CONTACT PUSH BUTTON is just the thing, 
and VERY REASONABLE IN PRICE. 

Our new ‘‘ WEATHERPROOF and FIREPROOF ’’ Wire is meeting. with much favor; price 


is very reasonable. Yours, etc. EMPIRE GITY ELEGTRIG GO. 


Ree eee ee wouce ” GARVIS ENCINEERIAG COMPARY 











OONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


{44% 166 Greene SL, GREENPOINT, BROOKLYN, E.D.N.Y. | For Electric Lighting and Power Stations. 


Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, aye 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES. : AGENTS FOR :-— 








ARMINGTON & SIMS ENCINES, 
JARVIS BOILER SETTING, 














eoanntat +a —— SPECIAL SALE | to burn Anthracite Coal and Coke Screenings, 
nish Valley Cevsot er at meet 
Le ig Va ey freose Ing fio. Creosoted Tubing | SHEFFIELD GRATE BARS. 
OPERATING 

The Lehigh Valley Creosoting Works. — ror — Gi O11 r Street. B t 

we neve me Sena 2s ee) GUERGROUD. WIRES, — sit eaiaere ames 
Office to Jersey City, foot of Washington street, 20,000 Feet at 3 Cents per Foot. inl elapineiieeemsettaaanaain 
_—— aa 

LEHICH VALLEY CREOSOTING Co. | THE WYCKOFF PIPE CO., SEND FOR NEW CATALOGUE. 

Works at Perth Amboy, N. J. | WILLIAMSPORT, PA. 





UNIVERSAL ELECTRICAL EXHIBITION AT ST. LOUIS, MO. 


This Exhibition is held under the on of the St. LOUIS EXP ITION AND MUSIC HALL ASSOCIATION in their 
MAGNIFICENT PERMANENT EXPOSITION BUILDING (costing $750, ), and will be 


THE CREATEST ELECTRICAL EXHIBITION EVER HELD IN AMERICA. 


ONE HUNDRED THOUSAND square feet of space, and THREE THOUSAND horse-power of energy are offered FREE to exhib- 
itors, and every facility will be given for the proper dispiay of goods. These goods will be RETURNED FREE. 


SOME OF THE SPECIAL FEATURES: OPENS SEPT. @7n. 1889. = CLOSES OCT. torn, 1889. Seores of Steam Engines, Water 


i " Wheels, Dynamos, Motors, etc., all run- 
est Sata =o ning. There will pot be a piece of idle 


Themes A. Badison’s Personal Ex- machinery in the building. 
hibit of his inventions. Music from Gilmore’s Band (which 


4 Se eel a a is engaged for the entire six weeks) dis- 
Fico ane of Drums manipulated by | 5 Sj = | | 1 ’ ” 2 = tributed phonographically to all parts 
. : = Swe | Of the bu ng. e only Exh o e 
An Bloctric Balway en which will ' Ic iF } Phonograph ever given on a large scale 
7 i i i ! 1il 
peat toys Basar mi =i i pe f Full displays of Wires, Cables, Con- 


run cars of the Overhead, Conduit and in the world. 
Police and Fire Alarm Systems and Sas + rissa ——— — ee duits, Belts, Supplies, Lamps, and the 














all kinds of Electric Signaling Appa- = : ee eee Te 

ratus IN OPERATION. gn 2 ee SS = Se : feo ee im Bagg products of Electric 
The latest and greatest novelty in af = 

Electrical Music SHOWN FOR THE é ACRES OF BEAUTIFUL EFFECTS 

FIRST TIME. St. Louis EXPosiTION AND Music HALL. AND CURIOUS MECHANISMS. 





The South, West and Southwest will turn out EN MASSE to see this Exhibit. This field is the greatest ever put before the 
Renee eres FRED. H. WHIPPLE, Cenera’ Manager, Detroit, Mich. 
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wor TOO CHEAF: JUST CHEAP ENOUGE:: 





The lowest priced Annunciators and Burglar Alarms made by this company are fit for the best residences, and are never mistaken 
for hen-coops or rat-traps, No cheap trash offered at any price. First-class Electrical Fitters who guarantee their work, want the 


“TIRRELL GRAVITY DROP ANNUNCIATOR,”’ 


Because it stands up to its work and requires no tinkering. Over 6,000 Drops sold within twelve months! REMEMBER, we make the 
Gravity Drop (not a Needle) Annunciator. Follow the crowd of first-class dealers; it leads this way! Our Annunciators, 
Electric Bells, and the “Samson” Battery, form a trio of successes. [99° Send for Circulars and new quotations. 


THE ELECTRIC CAS LIGHTING COMPANY, 35 Arch Street, Boston, Mass. 





JUST ISSUED FROM THE PRESS. |THE BOOK FOR THE TRADE. 
rT - - a oe 
The Electric Railway,” 


WW HRIP PLES 
BY FRED HN. WHIPPLE. 


A new and original book designed to inform the practical 


business man without the use of mystifying technical terms, and AND ELECTRIG REPORTS. 


formule. There is information in it of value to the owner, the 
officer and the employe of every street railway or user of power ; 
for any purpose. — 








| The 1889 Edition contains— 


Full data concerning all the Central Stations of 
officers, ete. 

Full lists of the Classified Electrical Trades and Kindred Interests, 

Full alphabetical lists of Electric Workers, Manufacturers, etc. 

Full lists of Isolated Plants. 

Full lists of Telephone Stations. 


CONTENTS: 


Historical Development ot the Modern 
Electricity. 

How Electricity is Mechanical] 

Practical Thoughts upon the 

: of Motion. 

Something about Primary and Secondary Batteries. 

How Electricity is Applied to Street Railways. 

Che Application of the Motor to the Car. 


America, with 


Method of Producing | 


Produced. 
ines of Force and the Production 


Karly Attempts at Electric Propulsion with the Roads now in 
Operation. 

Some of theso-called “Systems” of Electric Street Railways. 
Application of Electricity to Elevated and Underground Railways. 
Cost of Producing, Transmitting and Applying Electricity for 


Gas Companies and data concerning them. 

Gas Companies Running Electric Light Plants. 

All Eiectric and Horse Street Railways, with complete data. 
Officers and Members of all Electric Associations. 


Street Railway Purposes. : " . wire 

Some Zener Comparisons of Electric Propulsion with Complete Lists of Electrical Publications. 
ethods. : : ‘ 

The Electric Motor for Stationary Power Purposes. Bit, Ge, Ws. — 


The Importance of Economical Steam Power to the Electric Supplementary to the Directory the “ Electric Reports” 


Current. 
The Utilization of Water Powers for Electric Transmission. are published on the first of each month. 
Subscription Price, - - $10.00 per Year. 


The Purchase and Care of Good Belts. 
FRED. H. WHIPPLE, 


Some of the Possibilities of Electric Street Car Propulsion. 
DETROIT, MICH. 


|“ The Electric Railway ’’ and ‘‘ Municipal Lighting,’’ two books of the times, 


Price, Paper Cover, $ { z Bound in Flexible Russia, $2. | Price $1.00 and $2.00 each, according to binding. 


FRED . WHIPPLE, DETROIT, MICH. MELANE & BODLEY CO, 


AUTOMATIC CUT OFF 
Send your name, business and address, and be correctly reported in Whipple’s 


National Electrical Directory. Unrivalled for Strength, Dura- 


other | 








One Nundred and Fifty Illustrations. 















bility and Close Regulation. 
CONSTRUCTION OF COMPLETE 
PLANTS A SPECIALTY. 


THE LANE % BBODLEY CO, 285,t9.27! WATER ST;, 
‘ELECTRICAL INSTRUMENT MAKING 
| FOR AMATEURS. 


| A PRACTICAL HAND BOOK, 
BY a 
S. R. BOTTONE. 


“9 Illustrations. 





ON BI:BECTRICAL SUBIECTsS 
Will be mailed to any address, postage prepaid, on receipt of price, Address, 
ELECTRICAL REVIEW PUB. COMPANY, 
13 Park Row. New York. P. 0, Box, 3,329. 











8 OLIVER ST. 
PHILADELPHIA, PA | 
32N.57ST © § 
ERSON ST 


Price, $1 20 





HILL. . 
Gch Ss suit 
FW ORLEANSLA.S7 CARONDELET sri oe: I 
a FRANCISCO CAL »)| th } 
LONDON. ENG.II4 NEWGATE STE 2 
MANCHESTER.ENG 


VICTORIA BUI 


"BO\CORTLANDT ST. N.X iol $ 
iy HOPE ST Seyane vouaike2 


CVARLU V 


ne 
| HAVANA, CUBA 
| 


BROWNLEE & Co., 
| DETROIT, MICE. 


| DEALERS IN 

CEDAR TELEGRAPH POLES. 
MANUFACTURERS OF 

Cross Arms, Pins and Brackets. 


Cedar Ties for Electric Railways. 


mELBOL™ 


WATER TUBE STEAM BOILERS. ~ 
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SAWYER-MAN ELECTRIC CO. 


510 to 534 West 23d Street, 
NEW YORK. 




















SEND FOR NEW CATALOGUE OF 


Incandescent Lampsan supplies 


ELECTRIC AND COMBINATION FIXTURES. 
Series Lamps and Sockets. 


—— 


CORRESPONDENCE SOLICITED. 




















| WW. HH. COLE, 








GIVES ~ ol - 
ORR 3) m Electrical Engineer and Direct Reading Am-meters and Volt-meters, 
an < | x 2 | Consulting Electrician, $2 4K Eatows Pare) 
LESS ua s= , ‘ | 321 EAST 14th STREET, NEW YORK. — 
WATER 20 - Ou TA Preeriss yt & Measurements and Estimates of all kinds. 
THAN a8 ce: | gole Ag Agent of tne Phoenix Incandescent Lamp Co. 
ANY On lio "  «QiCA Lamps for any System and Candle Powe 
OTHER ou | Ge CARY & MOEN fu tN 
WHEEL - = 7a Ri ai" OR SALE—A BARGAIN—One 
P LS 94x10, 45 H. P. Armington 









& Sims Engine, First Class con- 
ROYCE & MAREAN, dition. Good as new. Cheap " 
taken at once 


ELECTRICAL APPARATUS W. B. PEARSON, “ELEOTRICAL INSTRUMENTS of all kinds 


Manufactured and For Sale by 


wer METER. 











JAMES LEFFEL «& Co. 


SPRINGFIELD, O., OR 110 LIBERTY ST., N.Y. 


Telegraph and Telephone Supplies, 25 Third ,° “ond “l A. X EATON, 191 FULTON ST., BROOELYN, ¥. ¥. 
No. 1408 Penna. Avenue, = 


| opp. Williard’s Hote, WASHINGTON. D.C. | 


The PARKER-RUSSELL MINING & M’F’G CO, 


ROOMS, 200 and 202 
AMERICAN CENTRAL BUILDING, 


sT. LOUIS. 





UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT. 





Legale peta ta 
PURE COPPER DROP FORGED COMMUTATO 


SAAN TONGS oF ESTHET stan DISTRICT TELEGRAPH SUPPLIES. 


ey) EXE BOUNS, 9 = All Styles of Gall Boxes, Relays, Gongs, 
' \N WEN OES. v EK NS | Registers, Switches, 


DROP FORGING S or enone ConeeR Tac Ticket Cases, Batteries, Etc. 


Diagrams for erecting ting Dis stric t Telegraph Systems fur- 
ais shed a FREE with the Outfit. 




















CHARLES R.VINCENT & CO., ‘sagem Sofie and Generator, rescers 


15 CORTLANDT STREET, NEW YORK, 
Ball Nigh Speed Automatic Gut-off Engines ee Taesataer tone Te 


sompMatNiNG VERTICAL TUBULAR BOILERS) ‘VIADUCT MFG. CO., Baltimore, Md. 
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Tr LTT - PHILLARD Wou-MAcuerie Warcues, 


MFG & DEALERS 
aber, 
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~ SEE THAT 


PHILADELPHIA G AVOID Me ® “Piillari’s Patent” 
“Balance 


—AND— 


Spring” 


Is engraved on each movement 





ALL 
POND ENGINEERING CO., |MiTATIONs. 


ENGINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed | 
ae with special reference to the Hianest Errictency. | 
Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. | These Movements are of American Manufacture, and are the only American Movements 


ST. LOUIS, CHICAGO, KANSAS CITY AND OMAHA. made containing the Celebrated Paillard Inventions. 


The Best American Non-Magnetic Watch. 


FRICTION 
CLUTCH PULLEYS 


— is — 


CUT-OFF COUPLINGS. 


They are now doing the heaviest and 
most satisfactory work in the 
Lirgest Electrical Light Plants. 
Largest Saw Mills. 
Largest Flour Mills. 
Largest Elevators and 
Largest Packing Houses in the Country. 
Split Clutch Couplings and Pulleys a Specialty. 


POWER PLANTS 
Designed and Completely Equipped 


ECLIPSE WIND ENGINE CO. 
BELOIT, wis. 


Send for July, 1889, Catalogue, and see 
where and by whom they are used. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WW IRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


PATENT “K kK ” LINE WIRE & 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


J. L. BARCLAY, Selling Agent, NEW YORK OFFICE, 25 Park Place, 
THE ROOKERY, CHICAGO, ILL. THOS. L. SCOVILL, NEW YORE AGENT. 


ON BI:sECTRICAL SUBIHCTs 
Will be mailed to any address, postage prepaid, on receipt of price, Address, 
ELECTRICAL REVIEW PUS. COMPANY, 
13 Park Row. New York P.O. Box. 3.329. 





18 size full plate movement. 





Weitmyer Patent Furnace, 


‘MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 
7 BAR 


RISBURG, PA. 











IDE AUTOMATIC ENCINE, PORTABLE & TRACTION ENCINES 


STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 


Now York Office, Messrs. Fleming & Kimball, 17 Dey Street. 
New England Office, Messrs. John Post, Jr. & Co., 70 Kilby St., Boston. 
Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light St., Balt. 


WESTERN OFFICE, MESSRS ENGLISH, MORSE & CO., KANSAS®CITY, MO. 


























me, 




















Manufacturers — 











Forest City Electric Works 


MANUFACTURERS OF 
Cleveland’s Electric Light Cut-outs 


Gang Switches from NJ 
5 to 40 Amperes. 


ick make and 
reak uncontrol- 
led by the Handle. 
Correspondence So- 
licited with Electric 
Light Companies. 





18 Fulton Street, Brooklyn. E, D. 







H.E.&C. BAXTER, 


















ii7 W.B.Cleveland 
PROPRIETOR, For the Electrical Review’s Ne? 
183 Seneca Street, | é Colaeree ae all Electrical and Scien- 
CLEVELAND, 0. is PARE Row, NEV YoRrRns&z. 


















ELECTRICAL REVIE WwW 


THOMSON-HOUSTON SYSTEMS 


Incandescent Lighting. 
OUTFITS FOR ISOLATED PLANTS. 


Complete Equipments for (Central Stations. 






































DIRECT CURRENT DYNAMOS. 


Alternating Current Dynamos. 


INCANDESCENT LAMPS. 











TRANSFORMERS. METERS. 


ALL ———— 


NECESSARY APPLIANCES 


= ==|= FoR AS} 


PExNree!r SYSTEM. 














THE THOMSON-HOUSTON ELECTRIC CO., 


» ATLANTA, CA. 
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‘ TRADE MARK. 


“.. GENERAL WESTERN AGENTS, 


Wires, Cables, Tape, Cord, Tubing, Candee 


Weather-Proof Line Wire, 


Hiectric Company. vs 





42 LA SALLE STREET, CHICAGO. 


Annunciator Wire, Office Wire, Under- 
writers Wire, Magnet Wire, Bells, Annun- 
ciators, Burglar Alarms, Push Buttons, 
insulators, Pins and Brackets, Cross Arms, 
Step Irons, Compound Soldering Salts, etc., 
etc. Orders filled promptly and carefully. 






STODDARD CUT OUT. 





COMPOUND. jii25iig.ti 
« NON-CONDENSING. 
16 Sizes, 6 t0500B. P. Not yet equaled by any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. ‘“3{ros0 a. 
3,000 in use in all parts of the Civilized World. | 


JUNIOR, 5 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built. Economical, Reliable, + Over 300 soid the first year. 


All the above built strictly to Gauge with Int bl Part 
Repairs Oarried in Stock. Send for Illustrated Gatalogaes. 











WESTINGHOUSEF? 
ENGINES]. 


TheWestinghouseMachineCo key 


PITTSBURGH, PA.U.S.A. 





SELLING DEPARTMENT IN THE UNITED STATES. 


17 Cortlandt Street, 
’ We ouse, 
Hathaway balding, | Wetinghoun 
Ww house Buil > 

156, 158 Street, & Co. 

608 i St., M. R. Mucklé, Jr. & Co. 


2, n Ave. sis 
312 Union Avenue. ‘ Fairbanks 


NEW YORK, 
TON 


PITTSBURGH, 

CHICAGO, 

PHILADELPHIA, 

§T. LOUIS, 

KANSAS CITY, eC 

3 1330 Seventeenth Street, Co. 

MAHA, 1619 Capitol Avenue, F. C. Ayer. 

PINE BLUFFS, Ark. Geo. M. Dilley & Sons. 

SALT LAKE CITY, 2508. Main St. 

BUTTE, MONT. ’ E. Granite St. Machinery Co. 

SAN FRANCISCO, 21 and 23 Fremont St., Parke & Co. 
RTLAND, OR. 33, 35N. Front St., Parke & Lacy Mch. Co. 

CHARLOTTE, N. C. 36 Coll Bt. 

rst. 


f The D. A. Tompkins Co. 


Meating Dow, & Mch Co. 
. E. James & Co, 


ATLANTA, GA. 45 8. 
DALLAS, TEX. 
CHATTANOOGA, TENN. 





HEADQUARTERS) 


eS ae 


NEW YORK CITY 


— FOR — 


STANDARD MILLING MACHINES. 


UNIVERSAL, LICHT, OR PLAIN FOR 
HEAVY WORK. 


ALL SIZES READY FOR QUICK DELIVERY. 
_=====: MACHINES SHOWN IN OPERATION 


BY THE MANUFACTURERS, 


EB. EE. Garvin & Co... 


LAICHT & CANAL STREETS, NEW YORK CITY. 


SEND FOR 'TILUSTRATED CATALOGUL. 


WRITE 


18 PARE ROW , 





For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 

NEVYGT YORE. 


WILLIAMS & POTTE,F, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS,. 


STRAIGHT LINE ENGINES 


4 0 0 4 & ON BI BCTRICAL SUBIECTs 





Will be mailed to any address, postage prepaid, om receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 
13 Park Row, New York. P. 0. Box, 3,329. 
















j | / TEED. 
} vO al ; 
REGULATION - DURABILITY: = 
g300 jp SIMPLICITY: SELF-CONTAINED: — 


Sys eeu THe JOHN T.NOYE MFG CO. BUFFALO. 





LBA 








) NEW ENGLAND 
BUTT 60., 


Providence, R. I., 











MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 


TELEGRAPH, 
TELEPNONE 


AND 


ELECTRIC-LIGHT WIRE 


ALSO 


SINGLE AND DOUBLE 


hy WINDERS: BREIDERS 


Of every Description 
for Silk, Worsted 
and Cotton Braid. 


CHICACO OFFICE, 64 SOUTH CLINTON STREET. 


R. T. WHITE, 


12 Pearl St., (Room 6), BOSTON, MASS. 


No Bolts IMPROVED 
through the PATENTED MATERIAL 

_ FOR STREET RAILWAY 
ROADBEDS. 


LOWEST PRICES, 
SOLICITED. 









Rocce 











BEST MATERIAL, 
CORRESPONDENCE 





THOMAS ASHBURNER, Western Agent, Kansas City, Mo. 


EUREKA CONSTRUCTION 


Rolled any weight desired Patent allowed. 
Sample Chair and Section of Rail sent, Express Prepaid, to Prospective Purchasers. 





Russell & Co. 


MASSILLON, OHIO, 


BUILDERS OF 














Automatic ENGINES 


BOILERS, ETC. 


Power Plants Furnished 
and Erected. 
Sanp ron CaTALOGus. 


_ FINE CASTINGS A 
SPECIALTY 





| Complete 





EEE 
46x24 DOUBLE BRAIDER. 
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We have added to our list of ELECTRIC BELL SUPPLIES a new 
Needle Annunciator which we call our ‘No. 2.” ANNUNCIATOR. 
It is attractive in appearance and well made, and we believe is what 






has been wanted, namely: 


An Annunciator which is Cheap in Price but not Cheap in Appearance. 


We propose to furnish Electric Bell Supplies, which can be relied 
upon, at low prices, and will take pleasure in making quotations. 


WESTERN ELEGTRIG GO., 


CHICAGO. WEw7 WORE. 




























==, WELLINGTON | 
| 16 Market Street, © pelt Holder 
j CHICAGO, ILL., ty 34 Y 
General Electrical Work, in all branches of A a P--— 2 -y 
Electrical Engineering. Consultation, eto. W.R.SANTLEY & CO. 
Correspondence confidential. TRY ME. WELLINGTON, 0. 

















































M 
Vol. V. 113 Liberty St., New York. $2.00 Por veer. 
THE CONTENTS. Is the Best Ad- 
Each i tains 120 or more, 
STREET RAILWAY including 80 pages of g matter and | Vertising Medium 
illustrations | th h which t 
JOURNAL, A Directory of Street Railways in aa Vs ag 
118 Liberty Street, the United States and Canada. reach Street Rail- 
7 A Directory of Manufacturers of ~ 
NEW YORK. street railway appliances and materials. | W®Y®- 








PARTRICK & CARTER’S 


i, 2, 4 and 6 CALL 
MANUFACTURERS 


Patent Indicating Bells 
The Celebrated BALL DYNAMOS and LAMPS - 


—_— Sy m: ac 


ARG AND INCANDESCENT LIGHTING. 


This System is mechanically and electrically 
perfect and produces a steady, white and noiseless 
light with the minimum of expense, both as to the 
power required and the cost of repairs. 


For descriptive Circulars or Testimonials, address 


BALL ELECTRIC LIGHT CO., 
18 Cortlandt St., N. Y. City. 


THE ARMINGTON & SIMS 
AUTOMATIC CUT-OFF ENGINE. 


FOR ALL PURPOSES WHERE PCWER IS REQUIRED. 
CLOSE REQULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE. 
OVER 2,500 ENCINES IN USE. 
SEND FOR CIRCULAR. 








FACTORY: 
Oth Ave. & 27th St., New York City. 








i Chis "oh 
4 «f) * 











UMERIGIN ELEOTRIGHL DIRECTORY Fin 689 


PRICE, #5.00. 


ine The best and most permanent medium for advertisers in the electrical 
eld. 

The work reaches every electric light and power company in the coun- 
try, besides telegraph and telephone companies. 

This year’s issue enlarged and improved. 

Lists and reports of electric light and 


si — companies, reports of 
National Electric Light Association, useful ta 


les, etc., ete. 
Send orders for copies of book, and for advertising space to STAR 
IRON TOWER CO., Publishers of 


American Electrical Directory, Fort Wayne, Ind 








7% CALL cL. 
For PRICES AND FURTHER PARTICULARS see our NEW CATALOGUE 


4 CALL BELL. 





Chas. M. Wilkins, 


TRADING AS 


PARTRIGK & GARTER, 


MANUFACTURERS AND DEALERS 


ELEGTRIGAL SUPPLIES, 


SOLE PROPRIETORS PATENT NEEDLE ANNUNCIATORS, 


114 South Second Street, PHILADELPHIA, PA. 
ESTABLISHED 1867. 


Franklin 8. Carter, E. Ward Wilkins, 








THE NATIONAL CARREBRON CO. 





CLEVELAND, OHIO. 


MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
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THE EDDY ELECTRIC M’F’C Co. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency; Perfect Regulation ; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, etc., etc. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark. 
SATISFACTION CUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church St., BOSTON, II! Arch St., PHILADELPHIA, 506 Commerce St., 
CHICAGO, 42 La Salle St., KANSAS CITY, Rialto Building, NEW ORLEANS, 106 Carondelet St 
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THE 


Amerieal Hell Telephone Comal 


95 MILK ST., BOSTON, MASS. 





This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
ofELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, andrenders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 


WRITE 


is PARE ROW, N 





For the Electrical 


tific Books. 
BV’ YORE... 


Review’s New 
Catalogue of all Electrical and Scien- 





THAGKARA MANUFACTURING CO., 


DESICNERS AND MAKERS OF 


GAS, ELECTRIC # COMBINATION FIXTURES 


For any Incandescent System. 


Philadelphia, Pa. 


EDGO SYSTEM 


Dynamos, ye Voltmeters, 
Motors, Sen < Ammeters, 
“Ss” Switches, 








Complete Electric Light*Power Plants 


—— FOR — 


Towns, Offices, Residences, Factories, Theatres, Ete, 


Street Cars Equipped 
—== For Electric Propulsion. 


The oldest and most experienced Electric Motor Co. in the world. 


The Electro-Dynamic Co. 


‘OF PHILADELPHIA, 


| Main Office, 224 Carter Street, New York Office, 
Philadelphia, Pa. 44 Broadway. 
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+ THES « 


BUTLER HARD RUBBER COMPANY 


No. 33 Mercer Street, New York, 


INVITE AP TENTION TO THEIR 


HARD RUBBER BATTERY Gibbs 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORAGE AND PRIMARY BATTERIES. 




















UNEQUALLED FOR STRENGTH, DURABILITY, RESISTANCE 
TO ACIDS AND INSULATING PROPERTIES. 











CHEAPER THAN ANY CELLin tHe MARKET. 











HARD RUBBER, Kiel’s Well adapted to Electrical 


Purposes at a considerable 


SNEET, ROD ®” REDUGTION from standard 
TUBING, Patent oa 


HARD RUBBER ELECTRICAL GOODS OF EVERY DESCRIPTION MANUFACTURED. 








Correspondence Solicited from all Manufacturers of Electrical Machinery and Appliances. 


PRICE LIST AND ESTIMATES FURNISHED ON APPLICATION. 
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ISOLATED LIGHTING. 


THE SIMPLEST AND MOST PERFECT SYSTEM. 


The United States Electric Lighting Co. 


(WESTINGHOUSE ELECTRIC COMPANY, Lessees.) 


The recent combination of the WESTINGHOUSE, UNITED STATES 
and SAWYER-MAN interests, in virtue of which the U. S. CO. assumes 
control of the isolated business, enables this Company to utilize the most 
desirable features of the other systems, thus giving it added 


PERFECTION OF DETAILS AND DEVICES. 


The patent on LAMINATED ARMATURES recently granted the U. S. Co. 
is FUNDAMENTAL, and all well constructed dynamos embody this invention. 


rE BEST LAMP. 


PERFECT AUTOMATIC REGULATION. ——— 
— MOST COMPLETE SYSTEM OF INSTALLATION. 


Thousands of Plants in Use in Factories, Public Buildings, Hotels, Steamboats, etc. 


ARC LIGHTING APPARATUS. 
SIMPLE. SAFE. ECONOMICAL. 


The Oldest Company in the Business, 
Its Guarantees are Conservative and Reliable, 






















































































General Offices, 120 Broadway, N. Y. 
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EXGELSIOR ELEGTRIG GO.., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


+1 FOR Ke MOTORS <a be 


WOovUuUND FoR ANY CURRENT. PERFECT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 














BENTLEY-KNIGHT ELECTRIC RAILWAY 60,, 


25S & 22 TENTH AWVE., NEW YORK. 


Gontractors for the Gonstruction of Gity Street Railways and Surburban Tramways 
using either Underground, Surface or Elevated Gonductors. 








ESTIMATES FURNISHED ON APPLICATION. 





N. B.—The Bentley-Knight Electric Railway Company absolutely controls all efficient and economic 
methods of operating electrically-equipped cars by means of conductors contained in and protected 
by sub-surface conduits. Entering the field long in advance of all others, it first encountered the many 
difficulties which had to be met and overcome; and the many patents now owned and controlled by it 
effectually cover each and every detail (both mechanical and electrical) necessary to the successful 
construction and operation of an electrical railway in a city street. 

















= Tae BEST 


sm @ Disque Leclanchée Batteries 


LECLANCHE 
ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


OVER 200,000 USED IN THE PAST ceenon ALL GIVING ENTIRE SATIS- 


ASK ANY ONE OF THE MANY USERS OF THE SAME. , 
THE REASON WHY, is simply because our processes are the most perfect and our materials used 
in the manufacture are the very best selections that can be obtained. 
PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MAKE. 


Porous Cups, 35 cents, Subject to Discount in Quantity. 


ONE OF MANY: “WE ARE USINC ABOUT 6 
J. H. BUNNELL & O0.S DISQUE LEGLANGHE ES00e oztts OF BATTERY ON OUR CIRCUITS, AND HAVE AS YET FOUND NOTHING EQUAL TO 





Yours, Resp’y, CEO. W. ADAMS, Supt., The Boston Electric Association." 
J. H. BUNNELL & GO., 
106 c& 108 Liberty Street, NEV’ YoR =: 


Send for our Latest Catalogue No. 6, of January, 1888. 
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AMERICAN AND 
ON ELEGTRIGITY = 


FOREIGN BOOKS 
ITS APPLIGATIONS. 





ELECTRICITY, MAGNETISM, ETC., ETC. 









NR I nisi seniescnieechiapentabanecensaumemesabiene 
aoe Elements of Magnetism and Electricity. Cloth, 288 pages, 151 illustra- 

numa Le On Ee ee errr er oe ee ee 75 
Anderson. Lightning Conductors. Cloth..............+0-ceeeceeececeeeeeceecs 6 50 
Atkinson, Elements of Static Electricity. .............0220cceececseeeces eeeees 1 50 
Ayrton. Lecture on Electric Raflways...........-ssscccccscccccecvecsccsecccees 20 
Ayrton. Practical Electricity. For students of electrical engineering. 516 pages 

i atnidinanes dnnnhtenhiiansecoabeereebveunbessa asses 
TOW, TNS BINIIB 6 oo cincnccccccneviasviccnneassecendsovevereseeson 
Barnard. First Steps in i OOO AR EOD LOSES RES 
Rs | eI reac wiodn sno cauoudbeinecvéeewss ss see 
Brennan. A Popular Exposition of Electricity. 191 pages............ ° ibe 75 
Blakesley. Alternating Currents of Electricity. Cloth 60 
Bottone. The Dynamo. How Made and How Used. A bookforamateurs. Cloth. 1 00 
Cavendish. Electrical Researches, Cloth.............ccceeceecececeseesseceecs 5 00 
Cook. _ Magnetism and Electricity. Cloth, 48 illustrations................0.-+0.. 40 
Cumming. Electricity Treated rimentally. Cloth, 100 diagrams............. 1 50 
Davis. fianual Ol Minmuiiee, GOIVAIAEA, O40. ..0. 5.5. .isoccccccicécccccecdececcesees 3 00 
Deschanel. —— I Nile baccdccevegebiceveoscsees vests 1 50 
De Fonvielle. Thunder and Lightning. Cloth, 285 pages ............0.00.seee0: 1 00 
De La Rue. Experimental Researches in the Electric Discharge with the Chloride 

OE EE ai. o'o: cro hee isla tga NSe PE Nea Und Side WS eae Riss Wib-<s 6oceeseo's 
Du Moncel. Electro-Magnets. Boards, 50c., ER iii 6 x5:v0i00 00.004: 2%0% 7 
Dyer. Induction Coils; How Made and How Used. Boards.................-0++ 50 
BLOOSSICIOY Sih Sis ENT IOO OE DAMN. 5 5 ou a.nreisie 5 00.c0cececncecccsicsbeccoccecvecvceees 6 00 
Biverctt.. Wires Gee MOny COMIN 655 6.5.5 s.5i0.05.050000ceese ss eovecvccecscssoes 1 10 
Faraday. Experimental Researches in Electricity. 8 vols., cloth............ seoee 2000 
Fiske. Electricity in Theory and Practice. Cloth, 270 pages, 180 illustrations.... 2 50 
OR, Fe Maracas clin bso Dhos 6a0 5 vceee oes Abe ew seveereier seve 1 50 
Fleming's. Short Lectures to Electrical Artisans. .........0ccseeseececeee eeeees 1 5) 
EE a ee eee 2 50 
Gordon. School Electricity. Cloth, 262 pages, 189 illustrations.................. 2 00 
Gordon. A Physical Treatise on Electricity and Magnetism. 2 vols., cloth........ 10 60 
Gladstone & Tribe. The Chemistry of the Secondary Batteries of Plante and Faure. 1 00 
Gordon. Four Lectures on Static Electric Induction. Cloth 
Guthric. TERA NGtN SHE MUNCIE s. « <0. oissccscccssusis secersecrscccses evades 
Hamilton. The Origin of Energy, Miectrosiaties and Magnetism 
Heap. Electrical Appliances of the Present Day Cloth... .........00seseeee0s : 
Hospitalier. Domestic Electricity. Cloth, 229 pages, 155 illustrations............ 8 00 
Hospitalier. The Modern Applications of Electricity. Cloth................0000: 8 00 
Harris. Rudimentary Electricity. Flexible, 69 illustrations..................-.6. 60 
Harris. Rudimentary Magnetism. Cloth, 165 illustrations...................00.. 1 40 
Harris. Galvanism, Animal and Voltaic Electricity..................0-.0ccecceee- 60 
Hering. Winding Magnets for Dynamos, 63 pag@s...............00.ceeceeeceee 1 25 
CORE.” SAVORED HOO, citeccccnccens oc teeooosccceecceecere ere 2 25 
Jenkin. Electricity and Magnetism. Cloth, 177 illustrations..................... 1 50 
Kirwan. Modern Electricity with Glossary of Electrical Terms. 128 pages....... 30 
Kohlrauscih. Physical Measurements, with Appendices on Absolute Electrical 

NINN alae Sana academe Velev casieetn vires sé osceiie ye soe OOP 
a, Hand-Book of Electricity, Magnetism and Acoustics, 400 illustrations, 

eee A Oe a a ee ore ee ee ee Ce Slee ona 2 00 
Levander. Solutions of Questions in Magnetism and Electricity, Cloth ......... 1 00 
io IS SEIN. 6 5 Sold becieicoss 0 atlb-vsceeu ates teaeetioestes 1 00 
Lloyd. NINN ats ig ne secain ate thaiss > Skee av.5.4 aibwidis sen eraminee « 5 00 
Lock. Workshop Receipts. Devoted mainly to Electrical and Metallurgical sub- 

oe tt RS ee ee eR ee 2 00 
Bote. FUR OF NAT «on o.oo noc ccs ccccaseesscueesenes Kanuesagei 5 00 
Martin & Wetzler. Electric Motor and its Applications. 208 pages, 199illustrations. 8 00 
Mascart & Joubert. A Treatise on Electricity and Magnetism, Vol. 1, cloth, 

i Nc casGragdac nec tleoecosinwenet s+ t0Cepuroasiienins sor 7 50 
Maxwell. A Treatise on Electricity and Magnetism. -2 vols., 20 plates and 105 

eins ua Te ee Be ES Se Pe ie AO Reb ee ee 8 00 
Maxwell. An Elementary Treatise on Electricity. 6 plates, 54 illustrations....... 2 00 
MIO RI C8 MUM hc oicinc.nccccscitenesteee pnesyeousetesenesenseees 2 00 
OG, Se ON OE BUNMEENNI, 6.65 5 o.t0e.s:0.e 0s eccinie.osbee¥eceeevorssceecis 75 
MNCDOSUEAL, By COMNIEY OF MMCMICIEY. 6:5.6.50:0:ssescescevevewsccvesscuececsecsces 1 25 
Merwin. Patentability of Inventions............... Mase ateubartiy desseeerswe 6 00 
Miller. Magnetism and Electricity. 212 pages, illustrated.............02+00++00: 2 50 
ge a eae eee 1 40 
Murdock. Notes on Electricity and Magnetism. Cloth, 38 illustrations........... 60 
Munro & Jamieson. Electrician’s Pocket-Book of Electrical Rules and Tables..... 2 50 
Niaudet. Elementary Treatise on Electric Batteries. Cloth, 55 illustrations....... 2 50 
Nipher, Theory of Magnetic Measurements ..............2.-2-eeceesececeeecces 1-00 
Noad. “The Student’s Text-Book of Electricity. Cloth, illustrated................ 4 00 
Overend. Elementary Experiments in Magnetism and Electricity. Cloth......... 40 
Earkineor, COON Perewreie) 60 BIR. 5555s, cccceccc-vcccscccgvecpecveseseses 4 00 
7 aa of Lightning and Means of Defending Life and Property from its 

WN DCRR ada Oo oie SN elb:iicdisi0 SU AaiAOeCN ULES ODE Neth Oe RGeeia SONS ESEC OO.» 00 
Plante. Storage of Electrical meme. f 268 pages, 89 illustrations................. 4 00 
Pynchon. Introduction to Chemical Physics. 550 pages, 269 illustrations......... 3 00 
Radau. Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 288 pages, 

py eee eee eee er ee Oe ee 00 
Rankine. Rules and Tables for Engineers. .............cscccccccecceccccccccecs 4 00 
Reports of the Committee on Electrical Standards. Cloth..............02.e0e0005 8 5 
Rogers. — ee Loins bickncinenidicsveesereescsenes Bus 50 
Salomons, The Management of Accumulators ....... .....00.c0ccecccecceceece 1 20 
Spang. Treatise on Lightning Protection. Cloth, illustrated....................- 75 
Stewart & Gee. Electricity and Magnetism. 497 poses, 229 illustrations........., 2 25 
Swinburne. Practical Electrical Units Popularly Explained. Cloth.............. 60 
Tarn. Magnetism and Electricity. A book for students... .. . oe ee ee ee 80 
EE en ere OE ee 00 
Thompson. Elementary Lessonsin Electricity and Magnetism. Cloth, 168 illustra- : 

EE cada ato Weare CINE TIMI EA Ase Terselukaanesews votes teedes een 5 
Thompson. Recent Progress in Dynamo Electric Machinery...............+++++- 50 
Thomson. Wiscive Station and Magn... .ccccccccccccscccccccvcscesedesscetes 5 00 
"Tpaelebem,.. PLS) TAMIA, « 6: 0.5.05 0000 dns vos codescsvicscsssseecotscedes 50 
Tyndall. Lessons in Electricity at the Royal Institute, 1875-6. Cloth............. 1 00 
Watson and Burbury. The Mathematical Theory of Electricity and Magnetism. 

Cloth, 268 Paget, ......0.0.ccceccvovccwcsde see tecccesteerecccceecccosccecocees 27 
Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 288 pages........... $1 00 
Ls eggs Protection and Construction of Mill Floors. Cloth........+.++sssees+ 2 50 
Welch. Table of Relative Weights of Copper Conductors.......- +.++sseseeeeeee 10 














Woodward. Arithmetical Physics. Boards............. innanteyon tesstoustioes 00 
| TELEGRAPHY & TELEPHONY. 

Abernethy. Commercial and Railway Telegraphy. Illustrated, cloth......... coos 200 
Beechey. Electro-Telegraphy. Cloth, 36 illustrations. .........+..-++++sseeseees 40 
Clarke & Sabine. Electrical Tables and Formula. Cloth............c+s-seeesees 5 00 
Culley. Hand-Book of Practical Telegraphy. Cloth, 442 pages...........++-+0+. 6 00 
Davis & Rae. Hand-Book of Electrical Di and Connections............. eee 200 
Douglas. A Manual of Telegraph Construction. 83 diagrams, cloth.............. 6 00 
Fahie. History of Rg aa | to 1887. Cloth, 529 pages 8 00 
Field. History of Atlantic Telegraph............+.-+0+ 5 
Globe Telegraph Code.........ccccccccoccceccceccccsccccccecccesccsscccccesces 

Hoskiaer. Laying and Repairing Electric Telegraph Cables. Cloth.............. 1 50 
Hoskiaer. A Guide for the Electric Testing of Telegraph Cables. Cloth.......... 1 50 
Jones. Historical Sketch of the Electric Telegraph. ..........+.sseeeeee ceeeeee 2 00 
Lardners. Electric Telegraph Popularized............ceececerscccncccccccsccees 1 50 
Lockwood. Electricity, Magnetism and Electric Telegraphy. Cloth, 876 pages.... 2 50 
Loring. A Hand-Book of the Electro-Magnetic Telegraph. Boards, 50c, cloth, 

JEG, MOPICGO, 1.00. «0.000 ccovececcccesereseveccsccccescecccsseseeosessceee 1 00 
Maver & Davis. The Quadruplex. Cloth, 126 pages...........ssssceeeeeeeceees 1 50 
Mullaly. Laying of the Cable...........--.---seesssecesecseee egeesecesesoeceee 4 00 
Pope. The Modern Practice of the Electric My Cloth, 70 illustrations..... 1 50 
Plum. The Military Telegraph During Our Civil War. Two vols., portraits and 

STicgntraslons,.... 2 'o'92 000 cesccces acces a kepeaeessisesee sete S06 eons we oeSUmE® 5 00 
Preece & Silveright. Telegraphy. Cloth............-cseseessecssecesecccecsres 1 50 
Prescott. Electricity and the Electric Telegraph. Cloth, 670 illustrations, 2 vols... 5 00 
Sabine. History and Progress of the Electric Telegraph. Cloth, 154 illustrations.. 1 25 
Sauer. Telegraph in Europe...........0sececccecececccetecceeeccesscess -stqe, OO 
Schwendler. Instructions for Testing Telegraph Lines, 2 vols., cloth, illustrated. 8 00 
Smith. Manual of Telegraphy. 31 Illustrations, paper.............---.-+ see. 80 
Talemrep le TEAR. « «00.55. s05650 v00sgnlewe sn cwtpebad ieeecsoessesic eee: ses ese: 5 60 
Terry & Finn. Illustrations and Descriptions of Telegraphic Apparatus. Cloth, 

$2 pages, 80 plates...........ecccceecescecescccccerecereesees ere 1 50 
Williams. Manual of Telegraphy. Cloth, 827 pages, 90 illustrations............. 4 00 
Dolbear. The Telephone. Cloth, (ONS ORS eS eae 50 
Du Moncel. The Telephone, the Microphone and the Phonograph. 70 illustra- 

SON, CUR. <cicccs suis cccadessbbae cena ebaelen ee ctesin: Cente rsc6bees 654009008 1 25 
Lockwood. Practical Information for Telephonists, Cloth............... sss... 1 00 
Prescott. Bell’s Electric § ng Telephone. 526 pages, 330 illustrations........ 4 00 
Thompson. Philip Reis, Inventor of the Telepvone. Cloth, 3 plates and 48 en- 

BTAVINGE. . 00 cccccccccccccccccccccccccsscecsccceeereresseeescerenceevereces 8 00 


ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 


ee & Boulard. The Electric Light. Its History, Production and Application. 
rs ee ee Oe Pe oe 
Badt. | om ot Tenders Hand Book. General Rules for the Care and Operation 

of Electric Light Plants. 70 Ylustrations, 938 pa, 
Cunynghame. A Treatise on the Law of Electric Lighting. Cloth............... 
Day. Electric Light Arithmetic. Cloth............-..eseceeesee seco revues 
De Cew, Glacer. Magneto and amo Electric Machines.... ... Sous <S aoe ten 
Du Moncel. Electric Lighting. Preetrations, COU... .. ..<... s0ccses.0s seseoe 
Dredge. Electric Illumination.” 2 vols., cloth. Vol. 1 (scarce), $15 00. Vol 2... 
Electric Lighting Act, 1882, also the Rules of Board of Trade, October, 1882 
Foote. Economic Value of Electric Light and Power. 191 pages............... 
Gordon. A Practical Treatise on Electric Lighting. Cloth........+-.+++.+++ +e: 
Grierson. Electric Lighting by Water Power.......- eeeeeeeseseeeseecertrsee res 
Hedge. Precautions to be Adopted on Introducing the Electric Light........-.--- 
Hedges. Central Station Lighting. er Be ipa wins a ae cpap eees 
Holmes. Practical Electric Lighting. Cloth...........+++++- aasecee wee rE 
Higgs. Magneto and Dynamo Electric Machines, 301 pages....------+++---++-** 
Maier. Arc and Glow Lamps...........cescerecccsccceecceserees sasereceees wi 
Prescott. Dynamo-Electricity. Cloth........ ong ob@seygereepescsce tee eteeeeee 
Stephen. rinkles in Electric Lighting. Cloth, 45 pages, 28 illustrations ........ 
Schellen. Magneto-Electric and D o Electric Machines. Cloth............... 
Schilling. Present Condition of Electric Lighting. .........+-+++++s+eceeeeeeeres 
Thompson. Dynamo-Electric Machines. Illustrated, boards...........+++++-+++++ 
Dynamo Electric ae» , ype err bes rear sees? 
Thompson. Dynamo-Electric Machinery. oth, pages, illustrations .... 
thas. Gislienery Steam Engines, especially as adapted to Electric Lighting 

ES ert rere Ce seteees seeeeeteeee 
Ceaden. Electric Light : its Production and Use. Cloth, 94 illustrations....... - 
Du Moncel. Electricity as a Motive Power. Cloth.......... sec aeeeceeeeeeeeeeees 
Kapp. Electric Transmission of Energy and its Transformation...........---++-- 
Urquhart. Electro Motors. Illustrated. ......-..-0+e-eeeeeeeeeeee cee eerenenees 
Walker. ' Practical Dynamo Building for Amateurs...........-+-.+seeeeeseeseeee 


TESTING AND MEASUREMENTS. 


Haskins. The Galvanometer and its Uses. Morocco, 8 illustrations..... .....--.. 1 
Kempe. A Hand-Book of Electric Testing. Cloth, 494 pages.... ......-.-++-++- 5 
Lockwood. Electrical Measurements and the Galvanometer. 
Smith’s. Dynamometric Measurements... .................-scececceegececcsenes 
Swinburne. Practical Electrical Measurement. 


ELECTRO-METALLURGY, ELECTROTYPING, ETC., ETC. 


Badt. Bell Hanger’s Hand Book. Practical Information and Suggestions to per- 
sons having Charge of Batteries, Bells, Annunciators and Electric Gas Lighting 
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Apperaias. 100 Gages, OF WOON... cccicccevaseticdescchoccnss conn $1 
Bottone. Electric Bells and All About Them. Practical Instruction for Electric 

Bell Fitters. Over 100 illustrations, 190 pages...............cceeecceceecees 20 
Bottone. Electrical Instrument Making for Amateurs........ssccecececccecseeee 2 00 
Fontaine. Electrolysis. Cloth, 264 pages. ............seeeeeeeess BE nk, eae 8 50 
Gore. The Art of rp nie oe Chath, Thuntented .6o.c5 ss cccsiesncsesses css 2 25 
Napier. A Manual of Electro-Metallurgy. Cloth..............eeseceeeeeeeeeees 8 00 
Urquhart. Electrotyping. A Practi WINN Si. ta0:s0s-qaneeees oognaeaseanen es 2 00 
GSS. Tee WIS HOINON. 855 dacieen soos 05065 oo oescceeces cbeensesccess 2 00 
Wahl. Galvanoplastic Manipulations. Cloth................seeesececccceceeees 7 50 
Watt. Electro-Metallurgy, ae St eee Pee Cee 1 00 
Watt. Electro-Deposition. Cloth, IR yey ere 8 50 
Wilson. Stereotyping and Electrotyping, Cloth, 195 pages..........- sss.+++++- 2 00 


y mailed, POSTAGE PRE- 


("Copies of any of the above books will be prom 
—, by Express or Post Office 


PAID, to any address in the world on receipt of price. 
Money Order, Postal Note, Draft or Registered Letter. A 


ELECTRICAL REVIEW PUB. CO. 


P.O. BOX, 3320. 


13 PARK ROW, NEW YORK. 
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q iL. Tue AMERICAN ELECTRICAL DIRECTORY. 


Hundreds of our Towvers and Thousands of Mast Arms now 
in Use in the United States. 


SEND FOR CIRCULAR AND PRICE LIST. 





ELECTRICAL REVIEW August 24, 1889 


Trae MAT HE SF 


[NCANDESCENT PYNAMO 


FOR ISOLATED LICHTING, 


Is pronounced by the First Electrical and Mechanical Experts 
in the Country to be the 


Best Dynamo Machine Yet Produced 


AS A GENERATOR On MoTon,nR. 


eCly Incandescent Syst sing Lamps o Higher Voltage than 40 vals 


TNE ONLY INGANDESGENT SYSTEM 


Using Lamps that do not Discolor the Globes, 


Estimates Furnished for Special Electrical Apparatus manufactured under the 
Supervision of Prof. W. A. ANTHONY. 


SPECIAL INDUCEMENTS TO CONSTRUCTION COMPANIES. 





















































A Few of the Plants in Operation and in Process of Construction of the Mather System: 


Lights. Lights. 
American Waltham Watch Co., Waltham, Mass. ............... 2,700 Gov. Evans’ Railroad Building, Denver, Colo......  ........... 600 
Coronado Beach Hotel Co., San Diego, Cal....................... rtd ©. VW. Ne Higsredges, DOMVOL, GOIles os 2:05.00 cgewcseccccccctccececs 600 
Cala. Hotel and Theatre Co., San Francisco, Cal. ............... 2,650 Amberg Theatre, New York, N. Vz .......2..- cecececcccceseceecs 600 
Pioneer Pree Ciks BG. TW, Feahe «5 oc ons iescccsc cess. sscceveas 2,000 Border City Mfg. Co., Fall River, Mass..... .............. 6 «+4. 600 
Cheney Bros,’ Silk Works, So.'Manchester, Conn. .............. 2,150 Commercial Gazette Co., Cincinnati, O......... «2-2... .ee.eeee 600 
Endicott Butiding, SC. Paul, BEimMMs.......5. ccccccsccoscsccscscsens 2,150 St. Paul, Minneapolis & Manitoba Railroad, St. Paul, Minn. 600 
8S. D. Warren & Co., Cumberland, Maine......................... 1,750 Mellen Hotel, Fall River, Mass......... .........ccceeccceeeceeees 600 
ee SS ee ee er 1,300 TE De Dilaties & Co. WOW WO, We Wo veces sisccccccccccccseesees . 600 
Bancroft & Sons, Rockford, Del. Sela ev ataree bia duane eas Widens ae Kr RaR OR 1,300 Providence Machine Co., Providence, R. I..................... . §00 
Chambers Electric Light and Power Co., Truro, ) AS Se ee E. Ingraham Clock Co., Bristol, Comn................--:+000+ +e: 500 
Colonnade Hotel, Philadelphia, Pa......................26 000000 1,000 Read House, Chattanooga, Tenm..... .........0--. eee cece eeeeeeee 500 
Hartford Light and Power Co., Hartford, Conn. ............... 1,000 PPE eS Pr er. eee 500 
Warder, Bushnell & Glessner, Springfield, O................... 1,000 Kentucky Wagon Co., Louisville, Ky........... a cama ... 600 
Longmont Electric Light Co., Longmont, Colo. ................ soo Aldrich & Milner, Moosup, Comm. ..............cccccseecesee ceveee 500 
SiGe TEOGSl, BPN, TRIM. 0. ook sc cccccccsccseccvesecvces 800 Glen Cove Starch Co., Glem Cove, N. Vo.... 2.26... cece ceeeeeeeeeee 500 
Aberdeen Flats, St. Paul, Minn. .......... Ned eeeba aut ouae Ghee eles 800 P. H. Glatfelter, Spring Forge, Pa... ......... 2 ..cccccccesecseccees 500 
Plimpton Mig. Co., Hartford, Comma. .........0c.cccsccccccscccces 750 BE. Merritt & Soms, Howltom, Mle, ....... wcccsccce cccceecdvcsccerses 500 
Hennepin Avenue Theatre, Minneapolis, Minn Reva aie sacaemaaie 700 | Putnam Woollen Co., Putnam, Comm. ........,.---..-..++1+eeeeeees 500 
Church Green Block, Boston, Mass..................eeeeeeeeeeces 7OO Morgan Envelope Co., Springfield, Mass............-... 2.2 seeeee- 500 
Howland’s Mill, New Bedford, Mass...................0cececeeees 650 | F.P. Blair, Apartment House, St. Paul, Minn. .................... 500 








THE MATHER ELECTRIC COMPANY, 


MANCHESTER, CONWN. 





